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vlileh Man depends for fnad fibres «nd mv materinlB. 
Pre Mure of popniation on and over Inereaslne demand for 
f and and ot2ier prodtaeto are preoalni; the uae of land to ita 
aaxiaum Hal to* India la a ootmtry idiero It OQena that a 
satiuratlon point t haa been reaehed aO far aa eultlTated 
land Is eonoemed* She onXjr.nltoffuitiTet at the nomentt 
therefore lo to glTe streaa^on.ja aultahle oropi^ lngy and 
to adopt a etaltable eropplng pattern in the cotmtxgr* 
GaneooTaanma doah oovering an area of about 
98400 Kn^  In Ottos' Pradesh i s nearly 932 Km. In length 
and extenda In iddth to about 104 In* In the Upper doab* 
The ease study of this area glTea a good Inalgfat Into 
the existing pattern and trenda in the agriculture idilOh 
v l l l ^ a iHm way in agrloultural •MA land use planning* 
0ns of the nain things that deserre attention la the 
genoml laad nss patten* 9poB this depends the snount' 
of ImU that v lU be sTallable for agrloultttre and upon 
thia iefM^di the asslagleal veil being of a people* I 
have atailad tha ilPMMiaa of land use Tortioalli awr 
f i f t j yaar paflad wd horicmitally over the area from 
f—ma» af •iaalilBi to ^la aeaflueaaa of Haaga-Ttfraaa* 
(11) 
ikaotli*r laportant thing for th« uad«r«t«iilag 
of •^xiottlturftl Mtao In tlio eou&tsgr la Urn oropplBg 
pattoxn* X hmr; thoroforo* InvoatlgatoA tho ooapoUtlv* 
rolatlonrtilp of orope> lAdlTldual M voU aa erop 
oombiaatloaa on tha basia of araa oocaplad by thaa, ^ a 
oropplng pattazna Jia tba ragloa* for largar parta of tha 
early parlod wte baaad Xargaly on tradlUonal ayatem* 
That la to say tiHat tha faxmar oultlvatad arary thlaga 
aeeordlBg to hla noad. Xn tha poat Indapaadenea p«rlod> 
tha iQtroduotioa of high ylaldlng Tarlaty of aaoda, the 
daveloiHaoiita of fartlUaar ladustry, tha davelopaeat 
of traaaportatlon faelUtlaa, and tiio markotlng aystoa 
haira oroatad a oonoapt of producing oropa for isarlcat 
rathor than for hoaa eonaunptloa only. 
A. 0l0alf leant thing aboat tha agrlcttltara of northam 
plalaa of India la that oropa grow in eartaln eonbinatloaa* 
X hata atadiad ^aaa aoablaatleaa and tha ohaagea that 
hava 9tm§ ahaat la tha** Crapa arranga and raarraaga 
la aartala craapa glTlac tha agrlaaltara Ita paoallar 
laaal tlacat aad glflBc tha agricultara on a broaAar aoa^ 
Ita fittaral aiuivaatar. 
9adaiataadlBc af a l l HMM aapaeta la Tary 
aaaaaaaiy for tha laad aaa «id aciiaoltttral planning of 
tha aawitor m a Mfiwal ar aatlMMa baaaa* 
Q«a af tha aads tMmm iJNat thia atady la that 
I t haa iaraatlca^ad aiii ad^pwiai a vaat aaawt af data 
<U1) 
uhleh h«A b««ii XjiMg totturl«d in %h« offlo« alalrahs of 
gOTomami d«part»«ntc« Xbo vork i s aadnljr basod o& 
UBpttbUchod roeorASt ooNMinilac agfloulturftl statiirkiiis 
«ad OB pubXithtd booka, wrtielo«> vtport* ote* Th« 
roports and unimblishod agxioaltanuL records iroro 
availablo at the board of Bavenoey Uttar Pradaah* luoknoir* 
Xn tha ooaplation of tha preaant vork I ova a 
einoara and datp gratltuda to vy Bttparriaor» Frofaaaor 
Hohasnad i^liaflt Haad of tha Dap«rt»aat of Gaograpliy* 
AUgazli Koalim UnivaraltiPf Aligazti hao mlimyB baaa 
grodloixB anoogli to glva ma valoabXa augcaetiona and 
gttidanea at avaiy etaga» and halpad na In mora than 
ona wi^ * 
I am siflo grataful to Hf Llbrariana of dlffaraUt 
Xibrarlea in IJalMt Kaulaaa Aaad Library f and tha 
Saminar library of tha Oaograpiiy I)apartaaBt»AXigarh 
Mualis Univaraity* Aligarh* 
X am aqually gratafal to tha Sirootar Oamaral 
of obaarratoriaat Indian Hataorologiaal Sapartaa»%» 
Nav SallU.» who vaa kind anoiai^  to prorida al l tha aaadfUl 
aUmatia raaorda and data to ma. 
thamka ara alao dua to tha Saarctaiy aubordinata 
ataff i» tha Board of 9&rmm§ Uttar Pradaah, Luaknaw* 
( ! • ) 
Hy thanka also dua to Br.Iifearai Haaaa for 
haXpiag ma on Tarleua Aoeasloii iiv eoimaetioa vitii 
ety rataartth work* i^ thaske ara daa to Kr»MajBia liuda 
Farooqi lAio halpad aa in grtpAiAn^ maps and diagran0» 
«id Kr.ii.iLsad Xarlqt Hotfalnl for ^plag the t&asi\ui«Klpt 
affloltat3or* 
(Kr.iSbafaftt iOi Khan) 
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imdeiSiii^ ^ tim l^ct tl^t tbe popiOaticm of the oountxy 
i s inoroaadlng ^tb a irox7 fi^id mtot tamxl^m ^  gr^t 
presitirt cm %ma imd ad9«i»«34r affiKstli^ tbo imn-^ l^ )^! 
ratio* As a ]f«9iat of oultiwtiqn of laiKl o^ r«]? em^vai-m 
and md ^ fOitilt of inovoasing ptmamm of popi^ tation mx i t | 
the chMaooe of ftdfiurMay afftetiag the ismd in paxticfuXar 
and eBviioranent in genexel aie v^^ eiar mieh theve* Thue 
there i s e eitaation nheve the lead hes to be ueea ^th great 
eeve end thoiighti wnd lAiere agtieiaiiive has to he e?«(L*fedf 
taki^ infce m^BiMmom aaa the epfiiew—ilel end loeiQ-
thooghl OHI aciifRatmea. piaelieea een seat the eituatieii* 
Thia ia naaethl e i f the Mdaldaa eoniitlen end pTHtiti oae _ 
Mid the efeMHiee thet ane tidcing plaee ave attidiod in a 
eomidei'^ iAo hieedlh end dipth haeoe thie etudy* in lhei||a» 
%m/k mm ti^^ wmam of tlMi* 
^ 
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Xli» aim atuiiUd i s tfaat of Cttngfl^ XisBiBm Doaii 
iMcjIi 19 a Ttfar iitiLt3^ ^ l&fMd g«aiie^M<iaI f<oelat}» boundt^  
In the north 1»7 tiMi slwHk hUl« and in tlit «a«t bgr zirar 
Ganga and nwit b^ r l&mima mid in tbo aou^ tay tba eonfluaneo 
of Cafigft and tmrnm* TMM iragt faxtUt tsaet i^raaants 
ona of «ha lisitost^:^ ai»i spoiifaaantativa uiridoatiixal areas 
in tha ncnrttiam pliilna <^ India* 2ii tisw tiie atudr ^ Kltanda 
mm fmlt a cenluigr tx^m 19t1 to 1961 # ccnmuing a paijiod 
of Indian ooionial lial^x^ HI^ pi»il indipandsnoa imrlod* 
l^ feis f^ aslod tfmeetom ia also a xvpyetantatii^ poriod* 
Thm studly i t I>«t8ad csi p^ zigsina^ ulsa data, ijlilcli 
ia tSia acPXlast atMaistfatiira isnlt far lixich atitltantic 
ofHoial datatttt air^tl^ Xa* 
fim probiait tlmt tha mnixir baa studied ia tba 
<ibsmgm in tba ganaseSl 1^^ wmB* Ttm Ibtar major land uaa 
aatagoilaa*" *l«atid not a-vaiiabla fbr cuatiwtion*» otbar 
unetiltufobia laada fasdiudii^  I^ CUxmi*» *fklXov lands* t aM 
tha^nat SOND aiaa* • Km^ on ^mi^lae tbi^r acreaga* Tbla 
has a aiiaet baastog an agii<si]ittiz«* Tim Xooatianal 
abatHias tbat takas ylaat in ^laaa Ibur oatagoiias also 
haa a b«iiing an afilaAatuva* fbasa abangaa tliarelbrt baira 
baati istfietigatid in $t3m em^»limmm Poabf and at six 
intar-dSMonial paints of tSsMi* 
dMf ss Iwvs tabsB ^a«a in tba oiopidng pattstii 
in tba x»oab aisa* fUs mmm bas studisd tbass at^ uagss 
in tlia &e9^piM 9«ttsin* 0Mi Wfial^ of eiops tbat ass 
(zli) 
QiHtiircitAd kmp OQ gsixi^am out losing aeswafe imlor ttMntt 
as a ftttnat of «hieh ti» isiiortanoft of indl'viduea czo^ 
}Lmp on tilBiiglne ttialr i««ik etppmeia^ oir gOM do^ n* 
t3io atitlioi' h&9 itnrosUgato*^ ai^ studLod such aj^ai and 
t6iB|)oyiil ehcisiges* 
In dirfox@zi& poxts dUfferoPt ore^s cadbino otid 
and 8o^ci««e<moc^ Itietora* i^Ms sl^ti^ iinmstic^tfi^ ttm 
crop costiititati^ ms tint lio^ vo d0V3l<3|}Od stud ilio ar^ol s«^ 
tto& liawfe paxt of tlio tl^sia mifclims tlio onviton-
i^ imtal IVc^ 3ii iioi±* Ths first csl^tor oiliilioi^os tho 
pl^le^a feettif^ mx^ l^ ^nafoms of tlit r^on* Xlmio 
tyi»98 of landfoxQ fsglosis ai® dUscotnJJsXOf tho i^t«lxlIX 
regiimt l^aul^ i* and Btjst^^ f«gloii8« Tla^mm r^ons tty 
^fttw of ^SbsAs torfAii aiH tttsslttfo bt^ r^a^  txitXmsaxi^ tlio 
Itt&d tfiio loidl a«ii«i]ltiti«l pitttsm in the Gariem»IaisJ!m Doi^ « 
In tlis flyffe «liS|»t«r tlwrs Is also tbs stts^ of ds^ alnage 
of tins ftfioii* flis mill fliivtvs ai^ th« Qm&s^ and tho 
XaaBtosi bolli flov tmgurtm iOoilisAstt Tiis olfitr stMisBS am 
oifior and ssssoiiftl in «feM««l«r« thtor af« Hl&ilati« Kali nMit 
s«ig«rt Fsadiai «le« 
Tim mmnA tSim^m dseos lAth tJbs OUnatle oiq s^cit 
of tMs i«gi«R* llMi iWtils Of Bosto i s iltssaolMiilssd W ^ 
ifeyllM 0)f itssoBs iiii4il i s pvo^biesd tagr tlis soulliiiMii 
(zill) 
noxtliiAst a^ msoon* A mxrfeiy of the e3iaat« IA t^xvm 
of i t s %m <Siatlisot i«a80ii« nnatljr dxy ®fid wl^  i«as(m 
7tie dsy »m9<m lasts from Hovisit^r to tlio iiia^« 
of J^ tmst ^^ >^  c ^ ^ dlYiasd furthor i i i^ tiio poxloOst 
t ^ 032.4 i2oat£^ 3P &m&m mtd tlio Bat %{^ th@r sooson* The 
COM %ioatl^ r season ftxtifids fiom Hovflisibtx* to Fel»yuiissr 
% t^l« tlia hot waatlier sat^u lasts fxon Jiaiadli to laldd!© 
of Jia»# 11^ w t ssasan oxtiir^ fraci tb« aiaaxo of iSvm 
to tlio aiaaat of OcHxibm* ^mm wmm^m md tfc© rea^tad 
tiispsznttirs tm<X i^stof^ili conditiotss hnm d s o uocm 
infisstlgatsd. Tlie mmmX tm^im^tmrn iMch aro bostd cm 
ftcmtKI^  aramgrn ^s vcnksd out b^ r HstsoxoXoglc^ B^mrtsasnt 
ana ths lamtiauB sndi rtntmin t«K9«r^uf«8 o r ^ ^XI»T«Q 
plaots lAiii^ oovsr a idd« i««ga of Bosib fmm nof^ to 
myath l»vs bssn stutflid* 
m^i>iifcii Iji SB iiMM&twk ilMMBlfc In titt e^ Hnattt 
partittaai&jr imfi99lm^ in tlis •csitinQltiaMi, oaiit««t» Tim 
tflstslJMtiQB of f s i i i l in in ilMSa iHirii IMI INMA sttiAl^d 
tOftlliwr nillk ssASoml sad sanusi rnmrntm «f itiaftsjl* 
ni t i i w i i y of diifsrilaD of ittlafttX ANM Um muSimn 
^tdim $M Mrs si0eil.aosiit trm sgs&aatufsl V9im mt 'timt 
iMui slao bMtt sliadiidi* 
(xLr) 
Tim tliiM «hiqpli«r t^oal« idltii wfic»i« tfpm of 
8013.9 that avo l%»is)a in tbt m^m* CMHogloaBy tlio 
80il8 I613L in %m gvo^ p^ t tJNi nnr allovluBi or Klndar 
and the 9M allifviim or ^mn^r* XIMI J^ sagcur, iMeli i s 
t ^ ^(tflttsivo toil gmm ^^ ^ ^ rt^on mri«8 in aacor^neo 
^th tofx^x^l^ Qn& drjdnago« On the t^sis of t«ituro 
thtso solXs ars IUrth«r diassiflod li^o imrlotis ^ ^ 
sm^ m ssQo^ f loa^Tf cOa^ s^r «^c* u&wmmwt the |i^ (^ «ic i^ 
et3si}t^ d;Mfm m^ffmeu itom ntm to s&roa* Hie distxihutlon 
of tli» sodls m. & aiistrlct l@v^ tva heen stiidiodL* ^heso 
GfjaJis fm*@ e, cpr<i:it da^ x of tJi^tli^ cm t33» eiop cyitliKttlon 
in Capgs-^«aa» Doats# 
^to dtoond part of this stud^ ooni^ts of iSx3?m 
(imcpt93tB i«««t t ^ l^isr^i fifth nm ttlxth e^tear of 
thia t}^8d8« tho fonrlh cis^twr i s cm the general land use 
in the r«gion* Sikere are lour esiteiprlee of general 
leni tieet ( i ) l>ead net eetaileiae for etOti'Vfttlixi 
( i i ) einturahle «Mie mOixmam i^^^Om (Hi) mmmi maSm 
(eanml eai eUMnr ftOSMi) mm (IT) Set PMB aiee« 
0i.etxifauliftBii of iniiHgs UMie ettteeeiije hes IMMB iritoywaji 
• ^ «ii*f^iFeMiwepwB^MeippeM» ^ F ^ I * eiwwii^wF^ ^P'^PT^^P ^v^^^r^p^pr^«p^p'^p^r • ^ ^ " • r ^ » ^ p ^ ^ ^ vp^rameeenipvp 
imji, sMfMiAf sad the (lliliiliiiltfe y^ttem fl**ihiiffn the 
eoiweBliHiqtt ef one t|»« i^ «M «M» «aA tiMter t9]^ 
in maiammt t^wm hM IMNNI hi#ili#ie4« QM Ivad we fNtotmre 
ie mm iMih 4De« not MHUI the iMi»» flron 1911 to 19^ 
r«Rp«eliir« oat«gof4«i IIMI alto cdiaiig«a« Ttamm otiangM 
!l!tio flltlt c3iapt«r laikM a atia^ iT of thtt i^xiouw 
c»)|)8 timt avi exom ai^ the ay«a imd«r thm on a pmyigaim 
idse basis has hdoa ^aa^atad, Xt has h««» f^ taH that 
difforant ei«a s^ oo€si9?3r aiffannt aaom^ of af«a. Based on 
tl:^ aefoaga t ^ xaxiE of oxtjps has hssii aal^ i^ iyated* ^H 
the ewp& tmm hean faiiked in a d^eeaaine oxtib]^  a«i»wdixig 
tlpoa their ^mm* the fl»st sctx^ exop oeo^pl^ the hi^iesti 
aiKl the second mxk exqp eeoui^ies the sec^ ana highest i soxl 
the thisfd xanlc oeeqpy ^le third M^est area* 
I fhe xai^s of titmm crops in different areas do net 
rsmin the saiBe and Iseeip <m jbttter^ ochangiiig m^r theftft;^ 
;feare pwried* these diaafee in the taxIdUag of eroi^ e f^id 
in their distiihiMonal pattefos Ixsam tmm stodiad* 
ef eroM that iwm eesdifei mmt axftmm^ parts of i>oab* 
lamlsiV' eflSMi ebMoiges fres esee t e sMa ehere snus eiep 
t» eMMi sees eet fSHi the eaiMiieiiien ei^ SOSM neit eroe 
tt# tfSMBMi esiasv *i»«fc iiiBiiiliimtitiiiiMiiii ttttili IIMUIMMI *»«•* taeMi 
iBieet i i i t i i i^ettiaiy aod ttupewllar ia Onfa^tesMBs Doth. 
(anri) 
Till* t^tOsr iM IwuMd tm notfeSisr oxlgimX notsstsMi 
3ti4 ^ta* The flxi^ clia|»t«r atoOtiig idHi tiM i^ Kyiifsal 
Mttiqg i s hmmmr hsmuA am mcaa3iskw amire« 7m$xS^ fi*a» 
of n@tfi)03^9g;i<^ dipaf^a^st of inSSj&m Pwtu on tlis foortlit 
flf^ mA ilsdOi db t^eip® ate f^ oei ox&gliiea souztsos l»®« 
f!rOBi tsiittaifEh^ x^eofd f^ itsss iKmM of iravonod of 
t%tar Pfmteiit Im^aaov* Tim ^ t a are eoHaeted ^ t^ 
ti2a«il««il9ft liaiig* ?bito(|&ta ^immiom aire t l» pzliaaxsr 
Tim w m 9Aft 9i the IhMiA i s an otiflnfil loiic* 
Tliia i s Hw UMi HMW»iiii HWAE on tht glmnglm pnitwns 
tfti to f#f• 
A iMHMMillUi ilniAr ttf iiilm 'ImoA xMtm oftiMMiiiiHi 
and of iai)fn«g la SA tfPi r fill pvtx^ of %lao, oofoHag 
Jp.'iKJk9^f w^^^^^^^^^^^m ^^•Ofl^^iBP* • •wP ^MIH>lll^^WBi|HMK^^ ' * •BWPP^P^ O B | P * * W » 'Will W W B B I P P ^P^F 
glipt m oMrtoiii MfEMMUyt y*%liiitif iMMi btwB. dtem ta^  tte 
(jcrli.) 
dmhor and ftadUi A $gm^ dial to tli» lEi»»iiiiia^ of 
mexlouitux«a gaogfi|^« SjMd^ xCljsr tistt oonbfi&mdtm 
SKidt in feiMqe <s^ ernpu of Booli audi in t^ di&ngoa 
of tliiEir fstiica ia t!ia tjvigifiax iioife; of tho a^ i^hor* 
Cfcs> 0Qii)Siiati(m s^loisa noxkad out in vatimm pasts 
of Doad nM i^ b5£igds in ttei@ ooKftiimfcloiw «|patl:4l7 
urn I 
CBAPTKR X 
STRCrCTtmK ARD MUISV 
Qangft^ Teora&a Ooab covering an area of about 
58^400 eq«lcm«» l e nearly 832 kas, in length ena has 
a maxiisam vidth of about 104 la»*(in the Upper Boab). 
The Doab atzuotuzally forme a part of the 
Indo«Oangetlo plain* vhich l i e s betveen the northern 
peninsular Ix^ia end the recently built Himalayan 
chain. She ozigin of the Zndo«>Oan£etio plain remaina 
a matter of dieouaaion* 
Aeoording to Sueas* an Austrian geologist» i t 
vaa a foredeep formed infront of the reaistant maaa of 
the peninsula after the Tethyan sediment were thrust 
seuthvardf and eempressed against the peninsula 
reaulting in the Himalayan chain* Bie rivers rising 
from the Himaliqras brsug^t am ismemse emsemt ef detritus 
snd deposited i t in this feredeef« The dspesitisn ef 
the alluvium eeatimued al threa^ the f leisteseme ps i^d 
upto the present mA led to the formation of the plain. 
On ^ e bisis s f tsedetie sbservatien S.a«B«nard 
found a asms ef lev dsmsity underlying the Inde-Oasgetie 
allaviwit and he ssasliiaes that the preaemee ef this 
uaAtrljriag aatt*r ot Xov dtaslty suggMts that th« 
HiaalaysB f«r»^««9 has baaa eauaai ^ taaaloa ia 
tha oyast aft4 that i t van to f aet a evoatal apaniag 
1 
or Hlft. 
Aaothar vleif mm put forvasrA hj OXdhast i^ u> 
ouggaats that tha orust of the earth ia floatiag 
upon a fluid iBftgmat and tharefora» tha tzm^i^ has 
be«i oraatod ^ the ainhiag of the ezttat oAder the 
.eight Of . l l » ^ . l d.p«.lt. b„»«ht d«« fr«. «>. 
ffloimtain \xy riveza* 
k nore recent theory» ^^ktth eeeae more 
oo&'viiioiiig about the f omatioii of the plain ooaaiders 
ita origin due to the inteaae noimtaiii huildiag 
MOremaBt vhieh prodaeed a depiwision or a f ore*deep 
iafreot of the eoBTOx aide of the Htnalayaa are* 
eviag to Hie hendiag dona of the aorthem edge of 
! . « . . - a * . « . 1 .* . . „ . . « U . . 1 * . . » t ^ 
Aaiaa aaaaea* 
t* BafSBvdp s*0«t Preeeedlag of the w»fX Seeiety 
af laglaiil, ?eI»XCZ<4, I914*15> 
y«2S3* 
2. Xhid,, p. 225* 
5. Kfi»haa«i,li»8.« fhe Straeture aad feateaie Hiateigr 
gMfg i f IjMttit ••^^g1 tqai»tta,T953) 
AS f«g«rd tli« tlilekAoas of tli« allaviiui Mliabi* 
iftfomatioa is dsrlvsd from borings that hm boMt asds 
ia t7ttar PradoSb* At Ittokaov about !80 kiX«sstz«s 
north of ^0 sottthom odge of tho Tasniift-* Oanga basin, 
the deepest of a l l the bore holes in the Gaagetie 
alluvium MBB made to a depth of al^ut 400 saetree 
(1»336 feet) belov eea level* 1!h8 beds which were 
encountered during the boring were of tho seme 
charaoter froa top to bottom end consisted of sand 
and sandy s i l t t;ith oooasional braids of Kankay. 
^ e Agra bore hole sunk near the southern 
margin of the alluvial plain is the oaljr one vhioh 
traversed the i&ole thiotoess of the beds and reached 
the supporting floor of rook belov. fixe total 
thiekness nhieh the alluvial deposits passed through 
vas onl^ 154 »®^ (^^  (S15 feet) end i t was composed 
of sand and sandy days with frequent layers of it^ Bff^ ir" -
The boringt belov this depth penetrated 40 metres 
(152 feet) into vindhyam strata* The bottom of alluvium 
at Agra i s omly 1.9 metres ( 3 feet) above sea level. 
A HHuraal of Geology of India and Burma, TeLIIX, 
'lutta 1964, ff.ll88.l989* 
fh« floor Xm ptohmhlj mot am OTOM flaim Irat ! • 
eorrogatod fegr Inrogulaxitioo* tho iMuadaxy Wtiroo» 
trottfh MiA HiMOayom fool i s sarlcoA ^ limoo of f«rftXIo2. 
rovovstd f«ULts vhioli oo» lit imtoyyiwtoA iMi doliaitijig 
tho ttoumdftxar of outor Himoli^ at ooTOrAl ouoeooaiTo 
1 
poriod of ito tt^Xift, 
Tho floor of '^e ailisfli» Is sow Inoini to sl^fo 
dova from south to aorth at an sTorago angle of 1 to ? 
2 
dsKroee, 
The earthquake belt of ladla nms aloag the 
Borthem margla of the plain* She selsiiio iaetahiXity 
of this Fart of X&dia i s well kBomit as i t i s the site 
of the epioeatre of the great aajoxlty of the kaova 
ladiaa earth(|ualces* 
She alluvial deposits of the 0aas»* Taanaa Soab 
are oXsssed xoughly uader tve sub^iTisleast 
^ e Older sad the aewer* The f ovaer ealled 
'j^M^f^ or hish lyiag beds are liable te deaaiatiea, 
aad the latter ealled Mhadar or lev leads asde ef fresh 
deposits* m»A are feaad ia lAie isMsdiate Tieiaitjr eC 
n Vadia, l^a.t "ths 8ti«s«mfs ef HiSAlsjras sad sf the 
lerth ladia lerelMidT Calsutta 
Oesfvailiisal Beri«v»?ol.XI»lo»Z«193e, 
p*40» 
2* tfsdia9]>*l,^y9^adi«i 3sisass Oe«cress,195S-?9» P»40. 
[•'-y. •Ui' 
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GANGA-YAMUNA DOAB 
CONTOURS 
» n o to 40 to 
MOMTMt 
.«ta» 
f f y t - •«mv(v or tmA •HUTt MIMMM 
M(C.t.Htt» 
ac«.c.»> 
Fi|.l 
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rlTtni and consists of saiiA and ssady o l s j s , Xhs oldsr 
dsposlts gsneralXjr contain Icantsy. Ths kaalcsr 
oonooatratlons mve of a i l SIBSB and shapss from saalX 
grain to big loaps, 
the arsa under the older deposits Is mich more 
extensive tlipn that tmder the neimr deposits* 
Tike older deposits are charaoterlsed t^ r the 
patohes of saline and alkaline efflozvsoenoet vhloh are 
due to the gentle slopes of the land and the composition 
of the alluTlum* 
Fig* 2 6ho«@ that the slope of the Ganga-Yaimana Boah 
Is very gradual and does not exoeed 40 Cms* to a kilometre* 
In 3ah8xanpur district» heslde the iilvallk end sub-montane 
region the f a l l can roughly be accounted, for as 40 Cms* 
to one kilometre* In Heerut dl8tzlct» It reduces to 
33 Cms* to one kilometre* Vhlle In the middle fioab 
In Ealnpufl district* the f a l l comes to nearly 20 Cms* to 
one kilometre* Ma a result of mild slope, the 
gradient of the water table Is also smaU* fhe low 
gradients lead to a sluggish movemMit of ground vater 
as well ss to slov meyement of surfaee vater* Durlmg the 
period sf msmsoon rmlmfall nutrient minerals 
are vahsed dovn towards the detper horlsons* 
of th* •ollSf bat im the Axf sunavr mo»tlis th* frooMs 
of loaehlmg la imtonuftod amd cxtoaslTO oraioratioA 
•sorts • eftplIlAX7 f a l l i» tho oolutioft im tho foro 
Ofaeoo of tho tioil« wA o» roaohJjig tho oorfoeOf tho 
solutlOBO OTOforato loavlag oxy0t«lli»od oolto oe o 
idiito l&GzoototioA oa tho grooad the alkallao fomationo 
may ho ozplaiaoA lay tho fact that tho doaiaoat ooaatltaoat 
of tho old aUavioB is elay* and oodiua olaar roaotlag 
v^^^ >caakar aoduloe, la tantod lato oaloioa oljgrt 
libratlag oodion eazboaato* 
Sho ooatoar liaoo of tho aorfaeo of eaaga-Tanaaa 
Soah ohov that tho goaoral olopo io trcm aorth to south 
la Uppor Doah sad aorth voot to south oast la tho lovor 
Coah* I t i s rathor stoof la tho north* ahllo la tho 
lovor parts of tho Xtoah tho slops I0 geatlo. 
7be .ljh.|^ in^  Is such Haitod la oxtoat aad I s 
s tr lot ly ooaflaed to tho bsalcs of tho xlTOfS* fho 
vholo GaBga*>TaMiaa Doah IS trarorsod hj tvo sala rlTors, 
tho Oaaga «ad the Taauaa irtxlch make the prlaelpal stxips 
9^ hhadar dopoolts. fho haaks of some of tho trlbutarlos 
of tho akOTo noatloaod rlTOzs are alao eharaetorlssd 
by ItiMlC* >«Bga | h ^ t ^ I0 bgr for tho broadest aawH; 
a l l tho Mitliif of tho fioab* I t attalas suffleloat 
1. Baisa.J.B., ft Bof^t oa Sodiaa Salts ia jgk •^^^ 
Bar» r»c« 9 la ths O.y* Bsooris of tho Ooologloal 
•avregr sf Zadla Profossloaal fapor 
19. f» OalSHtta* I942» f . 3 . 
/U-y/y' 
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GANGA-YAMUNA DOAB 
DRAINAGE 
1 
to 10 O to 40 t o to 
Mi i l i t i iwi* ! i> I > I I it I it ml 
KaoMTntt 
MtMCti- •««¥(« or MDIA SMCTO t M t M M 
•s<r, «,M. j , « . i i 
M < l . I, M. Nl 
ri»} 
vUt%h tit wmriovm plM««t for •xa»pl« la ^tSumnrnwur 
Al8t>iet at th« fioutli •MtcxB F«sii of ^wgaam Javalapart 
and the sotth «sit#z» iH3tzt of jNunsiaut GovAhMtfttv im 
Masttffazsaear fllatilct tii« width of 6i«8« ^Tniffir ^ 
a^pirazittatoljr 16 IdLloaotTva (10 MIIM) . ulBlXarljr 
iA Mth moA FaxniMukbaa Aiotriotii It attains mor« 
or 25®& tt.9 »wm vidtb. 
T^ o othar lamdar baits aro ceatrally ats'rov* 
^ 0 Icliaflar dapoaits •ary f i?oa }MX% aaad aloag tlia xlvar 
h9MkB to Si l t eaS ailty elay la TmlX^ se of the rivara* 
Orairels ara fo-oad oaly io tho i^oiaity of tha Sivalik 
h i l l s i s Osliaraafar diatriot* 
the draiaaip of tHo 0aaga->?>ii»aaa ikiah ia aaU 
tfaraiopaAy aad bmtra a alosa ralatl^iiehip with tha 
iitaaval gmdlant of tha flalat that Ifl from north to 
aoal^ i» tha \Sf99r Doah aad fron aorth-waat to aouth-ai^t 
ia tha loaar Ooah* 
Tha draiaac* of tha Qsasa^faaaaa Ooah aaayrisaa 
tao aaia s^ otMui aaaaljr tha Oiaca aad ita trihatariaa 
aad tha Tsanaa asd ita trihatariaa* Oaaica aad Taasaa 
ara tha two f s i i s t a l itvara vhiXa thair trihatariaa 
ars 'vaxy aash aa«iaaal ia aharaatar* Althaa|^» 
10 
Is a trlbutarj of th* G«Bgft» tor th« porpo*** of this 
•tuOar* It has boom troatod aa a stparata ayatam* 
Sha Oaaga ayataa l&olxidaa the folloviiig iaportaixl 
tributarlaai 
1* fba Sali Had! 
2* Sha Baas Sadl 
5» Iha Zaan Badl 
4* Siia Fandu Sadi 
Attar riaing tn Qangotary gXaelar /Ln tha Himalaya^ 
tha Qanga antaze tha Oppar Poab plaiii at Bavdvar throtxgb 
a vail dafinad Qorga i s tha Slvalika* Bara tha rirar 
bad i s eompoaad of boaldaxa nith a avail portion of tha 
Usa ato&«i» 3*haaa bouldara appaar oal^ upta 19 kilanatraa 
(12 ailaa) balov Kardvar* lAiara thajr ara gradually raplaoad 
b/ aaad* Tha Oaaga flova throui^ a aiuabar ot aaaadaza 
and fdraa tha aaatam baaadar^ r of tha Gaaga»Taaiaa Saab* 
Aa tha rirar la largaly fad by fflaalara» ita 
width ahrimha la tha via tar aoathai bat tha TOIIUM of 
vatar iaeraaaaa froR aiddla of Narah aad tha xifar attalaa 
1« Maatflat Oaaattaar af SaharaKfiur, TaUII, 1921 # 
pp*0*11« 
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i t s waxlaiui viAth Aurlag tli9 aonth of Aogvuit vbta tht 
•i»Bfr ao&aooa ! • in tiXl svlng* Th« river flovs in 
a 8«ri9S of eluomaxs •tpamtti fxoa •«eii olihora t»y 
i8lands* In Saliaraiipur 4istrict tha Gaftga i s MfUreatad 
into two main branch«s« Tha main strasft i s oaXlad as 
g^Xdliara. and tbs other branch wiitas with Hildhara, at 
Khan ghal in tha district of Sfdiaranpar* At tha jmotion 
ox « . . . t ,o b»nch«. tt. h..a , 0 * . Of 0««a .«aX 
arc sitoatad. 
7ha Solaai rivar falls in tha Oaaga in Kusaffamagar 
district* At the point of junction tha had of tha Oaaga 
is safficiently windanad» and divided into auaarous 
2 
channels* After fondng the aastem houttdarar of 
Httsaffaznagar diatrictf the riwer antezs the diatrict 
of HeefHt* In this district the river flows in s 
southerly and south easterly direction* The district of 
Reerat i s separated fron the diatricts of Bijnore and 
Xoradahad hgr thia river (Tig* ^ }• Bare tha hanks 
of tha Oaaga are not anaah defined» hut tha ehaaaal af 
the rivar ia fairly stable* At the fargaaa fatt af 
3 Neerat diatrict aaeh allaviatiea has taken plasa* 
1* fhe district Oasatteer af Saharaafar Bistriet* Tol*XX» 
1921i yp.a-ll* 
2* The Oistriat Oaaetteer af ilasaffaiaagar* Tel*ZII» 
I909, f,2* 
3* Bistriat ttaaettear •t Naamt* ?al*ZV» 1 f » , lf.12*13« 
12 
Xa BulaBAthahx" dis tr let th« b«d of th« rlv«r 
i s form«d of ooarao OfOid vliidk oxtoaAt to a depth of 
39 sotres (12B fo«t)» ulillo b«lov this th«r« i s a 
Btruoturo of elay and Icankar about 6 s}atx«8(19*5 foat) 
in dopthy and below that laYol there axe layers of 
broken eend to a depth of 5 metres (16*40 feet}* ^ e 
river chant^ ee i t s eotirs-.^  alaost eTor^ r year asd duri&g 
the rain i t becoiaea unfordable* 
fhe Gangs merely touches the eastezn boarder of 
Aligaih district* And the drainage froa a portion of 
the Ishadar at the ilpland i s carried down by a f ev 
2 
revolates* 
The GanKa has experienced a nuoiber of changes 
in i t s course in ^ ^ district* 7he fox»er bed of the 
river aanga i s aaxked by the Mrtuca^a. fhis stream 
flows at a considerable dislaaee froa 13x9 old high battlt 
which i s locally known as liluu(» and has a mesn hieght 
of about 6 metres from the lewlying plain • fhe current 
of IsyElMEHUi^ * sluggish sad i t s course i s tortuous, 
blesksd in msay plsees by sand and watsr leggiag i s a 
5 
comnen feature* 
1* the Mst f l t t Oametteer ef Bulsadshshr» Tel.T, 192t» 
fp»fl»l3« 
2* the fiistrist Oaaetteer ef • l igarh, Tel* TIJ909. 
3* HIS S iat i i s t Oaasttssv ef stah, Tel* x i i , t911. 
13 
As th« ri.fv Oangft •attrs th« Fftrrukhabftd 
diatrlot i t takes m turn tovaar&e south sast st ths 
• l i l a c s Slnghi Bampar. Xbls rlvar Is joinad by 
Eali Hadi at eJoo%t 6 or 7 klloiaatras south of Kaimeuj* 
7hou^ Ganga i s ooBStantl^ ohasgiag i t s oouzea» i t s 
BOTseie&t from sids to side i s for Bost part* slow and 
gradual* Zha old ooursa of Gaxtga i s roprssAAtad hy 
Buzheaaga* vhieh suns parallel to -^e Oanga to Join 
at Asieabad» !0 kilometres east of Shastsalted, 
fhe bed of Gaaga videxis out and ohanges i t s 
eouree alstoet eTSfy year in Eanpur district* Xtering 
the rainy season the width of Oanga increases inmensel^r* 
There i s vide stretch of lovlying ground which i s wholljr 
a l luvial in character locally called as Kachhaf. This 
tract i s quite fert i l c t and consists high ridge running 
continuous3y throughout the distr ict t but broken by 
innumerable raTlnea that earry the drainage doen the 
river* 
The river Oanga ie Joined by lean river in 
2 
Bilhaur tehs i l of Saapur d is tr ic t at the vi l lage f^flittiti-
1* The Distxiet Oasetteer of Farrokhabad, ?el*IX» 1911* 
P*7* 
2* The Oistxiets Oasstteer of Kanpur, Yol.xiXt 1909^ 
P*4* 
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Aft«r b«la« jola«A by Pandu rlir»r in Fattlipiur 
AistTlett wmm* BiaAld, i t fXo«0 in « seutii otftarajr 
4i»otloii and from Khusurpiur i t f low sl i i^tly aortIi*«Mit 
wards for a diataaoe of alKmt 8 kilonatraa (4*97 adlXaa) 
then attain adopt* aouthf^astarly diraetlon* Zha aUu'vial 
ghadar i s mora lialtad and tiie banka ara not aaoh dafinad* 
I t baa la as etaap and axtanaive mnrinaa* and foxva tba 
aaatarn bouadaxy of Sirathtt and Allahabad tabails of 
Allahabad district. Bara i t flom in a fair l j wida bad» 
vithin the limit of vhieb ia eonatantly obangiag i te 
ooursa* fha rivar Oaa^ maintains l a r ^ banda at many 
plaoas* Haar Phaphaaoa i t takaa a boM avaap to tha 
north aaat* Aftar roiming for a short diatanoa i t bands 
to aouth 88 far as i t Jofns with tha Tamttna naar "tiie 
Fort of Allahabad, 
aif iniHrtilllfff 9t f«tfl» 
^ • la l i gaAi (Baaty t Thia rirar atarta from a larga 
dapraaaioB ia Nusaffamacar diatriat* and aollaats tha 
draiaaca of many aastam distriats af tha Saab. It flans 
ia a TSiy simaaiis samrsa* Aftar floviac a aaatharly 
diraetioa apto pargaaa Baraa ia Balwdshahr diatriat» i t 
1. fiiatriat Oasattasr af AUahabad, taLXXIII, «928, 
pp*8<-9* 
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parsaaa* of Bttl«-a4«lMlir distvlett i t s width «T«r»gt0 
abottt 1 kiloMtM (.62 « i U ) . 
ItiA l«r«*ly a Masoaal strtUK and i ts vo lust 
inersasss diuring the rsiay sssson* The width of the 
river i s Aligaxh exte&ds upto 9 metres (29*2 feet}» with 
a depth of ahoat 1 metre (3»5 feet)* 
It for«B the soathem hotandazy of AligaaJ t^mil 
of Btah district. Eere the river viiUey i s suffieieatl^ 
deep and th« vidth i s about 5 kiloaetres (3 miles)* Its 
course hecooee narrow in Hainpuri district and flows throoi^ 
a belt of low alluwial soils whidi i s bounded on either 
Side by high steep |»l^^fs of sand* this stream is often 
Changing i ts main course* Mainpuri and Farrulchabad 
borders are separated by this stream* The Kali Kadi flows 
eaat-seuth^-east wards in Farvukhabad district t i l l i t s 
eomrse is less than 1 kilemetre from the ««•<•• It joins 
the Gsttfa at a point seme € m 1 kilometres (wwtgM^ 4 or 
5 miles) south of llssmamj (Fie* 3 ) • 
the Mim Mad^  
This stream risss in the Bulsmdmhahr distrist and 
flews in south and ssnth easterly diveetien la AUcmli 
dimtriet amd ie jeiaed by a small drainage ehamsl sailed 
** iMUiEA ^^ BsMwa* fhe fHwUri l^ ** ^^ * seurse Im the 
IG 
north of fmhmtl AtnotU of MJLlgmiAt diotrlot oiiA liolpa 
in briagliig ottftioloBt uoimt of vator to His Badi. 
Sho Xia Had! flove throui^ i t s aandy banks «aA 
attains a eoatldrrablo also Aurla« tho smliiy •oaaoa. At 
i t s Jimetiott with tho Kali Efadl, i t s dsptli* in ths vaixif 
season i s about 3 astrss ( 9*8 foot ) and a »axi»ta 
Width of about 60 Bstrss (196*85 foot}* I t bseoass dxy 
in the hot season and has l i t t l e laportanee for irrigation 
purposes* 
fhe Isan Badi 
The Isan Ifadi has i t e origin in ssveral shallow 
depressionB to the east of Siicandra Eao in Aligarh District. 
After eolleeting water from these depressions i t begins 
to flow in a south»«r%8terl7 dlrtetion and than e&ters 
d i s tr ic t of Btah where i t develops a dist inct bed* I t s 
level i s not sueh below the etirrotuidlng lands in t i sM 
of flood* In Malnpuri distr ict i t flows throui^ a loa» 
*^ wf^ countvgr* As i t aoyes further south east wsxds» 
the eharaeter and the aspeet with the land through which 
i t floss changes coaplstslj* 
After dividing the tehsi ls of Chhibramsu and Ka«ft«aj 
froa that of tixwa in Panuhhabsd d is tr iot i i enters the 
distr ict of Kanpur at i t s extrsM north at a l i t t l e distaase 
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from Kakanptir* H«r« th« Bad! i s eut throui^ th« high 
banks to Join the Oanga at Kaligvan. I t fXova throttgh a 
vlda and sandy Tallsy in Kanpnr distriot* and i s fieedsd 
•vezy ysar durlns ths rainy ssason. 
fJM Pandtt Kadi 
71is Pandtt Had! ozlginatss in Faxmkhabad distrlet 
and snters Kanpur d i s tr i e t , vlisrs i t adopts a tortuoos 
ooorsst bat in gsnsral i t flotfs mors or Isss parallsl to 
Oa&ga* It tttxns bask to nortli-saet forming ths boundary 
betirsen Kanpar and Fatsbpar district* During i t s oourss 
the rivsr rscsiTss a eonsidsrabXs amount of drainags» bsing 
fsd by ssvsraX small strsams* In Kanpar distriet» i t 
travsrss tbroo^ the hard loaa^ so i l s whieh obangss to 
sandy loam and sandy* A bs l t of vids undulating ground 
along i t s bank i s a maxksd fsaturs* I t Joins Oanga at 
Shserajpur in ths distr ict of Kanpar* 
Tbs tamona uliisli i s tbs sssond major rivsr of 
OsBg»»Tamnns Ooab risss in ths rsgiem of fmif l l l i ^* 
gls^isv 
Bumdarsiinah/at a hsight «21«*9 mstvss(a039<*6 f s s t ) . Aftsr 
ottttiag Nusseeris h i U s , ths ri^sr smtsrs ths Osab dis tr lots 
through s gorgs mmtm QyuEi sbsat 198 kilomstrss(129 mllss) 
from i t s somrss* ths rivsr Tamuna foxms ths wsstsin 
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boundaxar of nmaj dictrlet* ot the Oanga^Yawma Doab« I t 
f lom OB boulders ctreim yapldSt anA attor asorglng fro* 
the h i l l s t Ite rallay axpandit and tha rlTor divide i tae l f 
into Tarioua ehaaaela* fhe boulder* are gradually 
replaced 1^ sand and mad towards the south. During the 
flood, i t attains a eosAidesmbly Isrge diaensions. 
the froQumt ehanges in the oousve of the river 
in former days i s evideneed by the pres«Qioe of baek vater 
and depressions in the )ghaday> lAxieh s t i l l hold suffioient 
vater iuring rain. Budi or Bw^ Yamuna i s the most 
important of these back vateirs and i s ut i l i sed for eestem 
1 
Tamuna eanalCFig* 3^  ) • 
The oourse ox the river i s qjuite irregular along 
the pariptaas of Bidauli, Kainna and Kandhla of Kusaffamad^sr 
distriet* and at about four plaees in i t s oourss» the 
ehaaael takes a sharp turn to the vest . The most northerly 
bend i s at lustafabad north ef Bidauli in Kusaffamagar 
d i s tr ie t . At NehsHiadpur 5 klleaetres (3.11 miles) 
Aerth-vest ef Xmiraaa i t i s Jeined by a small stream sailed 
SAIIA. fhe next point at imieh the Tamuna bends vest 
vards l i e s a fev kilemetree to the vest ef Bidauli in 
1. nietriet Sasetteer ef Baharanpur* p. 14. 
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Mttsaffamagftr d l s t s l e t . Aft«r xuaning for mbeut 
8 llloK«trM aontht i t turnd •a0t v«rd« (Fig* 3 }• 
fht banks of tho rlvor rtmalBa h i |^ la nortb 
but aft the rlrar flows tovarAa tbe ftouth In tho dlstvlet 
of Eaomt, the height of the bank la retfuoed eonalderabS^* 
Here the Rhadf^ y area Is vezy asall* and the bank of the 
river la marked by ridges» lAiloh dlaappear in the aouth 
of the pargana Bai^pat. fhe uplands generally temlaate 
l a a sandy fringe of raviaea and undulating aolla* fhe 
vestexn parta of the Muaaffazaagar and SGeerut diatxiots 
are drained hy the Hindaa rivert whleh joins the Yaisona 
near Sadrl in Bulaadshahr diatriet . fhe raviaes of 
Tasmaa are marked by vide belt of Kankar in Agra dlstriot 
and are steeper froa vest to east* She ravines of the 
river are vaeh broken aear Itinadpar» where the high 
baak of the river sweeps lalaad la a largo ^^ep the oeatre 
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of whleii i s eeapossd of heavy al luvial s o i l . 
The oeurse of the river beeeaes aueh wiadiag la 
Naiapuriy diatr iet , beeause of the faet that i t flows 
through soft aad seady laad» whleh i s aore l iable to 
eresiea sad glTes plaee to the alseftltgr 9i the river* 
the reduetioa la the Teleeity» teads to reaaia the river 
poiaaaeally la i t s nmsat—, aad i t s suddea ehaages are 
1* Sdstiiet aasetteer •t Husaffaiaafar* f a l * ! ! ! , 1903* 
2. Bistriet ftasetteev af fieeiat, TiIJE?» tftS 
Siat i iat 0asetteer •# Balanlthahf. fal.T* 1922 
Bistffiet Oaaatteer af Agia, Tel.fXZXf 1911, yp.8»t5* 
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hina«rta bgr i t s A«pth ^lov t!i« stn^ral l*-?*! of ftXluvlD» 
on othor aitfos* Tlio aost proBinoat bonds of tiio rivor 
in Kainpari diotvlet aro found to bo osciotod at Poaohl^ ft 
^ ^ gnrtyar* At Hoyoh in tho os&o district i s a loop 
of abotst t4 kilomstrss (8.7 aiXos) length* idiiXo anothor 
loop on i t s v i ^ t bank is sxistod noar Dandaali irillaga* 
Apart froa i t s winding naturot the bed of the Taaiina 
has sunk beXov the surfaee of the aXXavial plain* l!ha 
Haiapuri distilot i s drained by tvo ravins torrents, the 
Hadia and Patsavi Sala* After making the boundazgr between 
Agra and Etavah district for about 24 kilomitres( 14*92 
ailes) , the rir:v Yamuna floirs in a south^^easterljr direction* 
and near the Tillage of Hamuli, i t describes a renai^ble 
curve* Before Joining vith Chanbal riTer» i t turns 
abmptljT to the south and then again svseps east warts 
to fox* the boundary between Jalaan and Itawah districts* 
Owing to i t s waxlous loops and besds* the actual l«igth 
of the riwer TaMuia inereasss e^idsrablar than the total 
length, for ezMple in Btawah distrist the actual length 
i s found to be 199 kiloMtres (119.92 niles) i«aie the 
2 
total length cones to about 112 kilCMOtres (^.99 sLles)* 
1* District aaaetteor of Maiaifuri, Tol.X, 1910* 
2* Bistri«t «aaottoar of Btawah, Yol.XX, 1911, P*9. 
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Xtt Kanpiir district tf rtfv Jammm. salat«l»i » eoiii«« 
of sottth MStovljr dlTMtloa* a«r* th« b«d la at « 
gr«at«r daptli b«lov th« 1«T«1 of tha eowitxgr. Tlitra • » 
•mrlons f«rtll« atratehts of allUTl*!. aolla In teatvaao 
tlia rlvar and tha %±(^ bank. ^ a rifar Taanna la aaskad 
hj ita liBiaiiaa bmlcaii zmvlnaa aztandlng upto 8 or mora 
I 
klloaatraa, vlth tha tortuooa path. tn Fatalipi&r dlatrlet 
tha rltrar hae a ataap banlcav and tha baaln of tha rlvar 
aztaada upto 390 aqaara Idloaatraa^ In pax^aaa fiatanr 
tha rlvar aawa to hava raoaled to aouth varda laavlag « 
Xarga and fartlla axpaoaa of land banaath tha high bank* 
In Fatahpur district tha Taanna la Jolaad by Ita 
trlbatarlaa asialjr JIM *^ ^ Kl|t^  (or Arlnd). Apart fron 
thaaa laportant trlbatarlaa, Barl Hadl and 3aaiur Khadfif 
2 
tha two aaall atraam Join tha laauiia. Aftar aatarlag 
3 
tha Allahabad dlatrlet* It jolna tha rlvar Oaaga* 
fha trlbatarlaa of laama* ara graat«r 1» wuabar 
thaa tha trlbatarlaa af tha taaga In tha Aiab. A nwabar 
af thaaa trlbatarlaa taka thalr Tima f ran tha dapraaalan 
altantad In tha aantral part af tha •ai^ Ea^ Taaaaa Saab, 
U Bl*tfi«t ftasattaar»liaapttr» Tal«XIX» 1909* p.t* 
2, SiatHat Aaaattaartfatahvar* Tal»2Z«l90(| p,3* 
5. Biatiiat «aaattaar»AixSbad,Tal..XUXZ» h i t , p.to* 
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Vh* Boat iaportftBt riT«z« of Ytmrnm oystoa 
ftro Ml foUoiMt 
It ri««fi in the SivaXHc hllla to tlio north of 
tho pargana Eusaffambad of Saharanpor diatrlot, Sha 
Hindan 4«v«lopo a ve i l doflnod bad «i'«i Its high and 
attap hanki. At Baohand tha rlTor vidona oat to a 
oonaidarabla aztant. Floods ara of ragolar ooeurzaiiea 
during the rainy aeaaon. It paasea throitgh Euaaffaxnagar 
diatiiot to join tha neat Kali Kadi in Haazat diatriot* 
vhara the oouxea of tha river heeoisaa mxtto. irregular* 
an 
the tvo/iir^rtant trihutariea of Hindan vhich Join i t 
at pargaaa Baznava in Keexat diatiiot are lingfllfiffff and 
Kl4ffil' At tha point of Junetion with the river Taauaat 
*^ l^lAlC o^ Hindan vidaaa out oonaidaslihly near Pads! 
in Balandahahr diatrict. ]}aring tha raiajr aeaaon the 
river ia no ehere fexdahle* nie eaaaaional flaoda in 
the river help ia nakiag tha adjaeeat l«ida Mere fert i le 
and a good quality ef tahi «rep« are harveated* Bat in 
tinea of heavy rain the Syiiii: ia Uak l^e to heeaae 
aatarated and affeated Ir 1 ^ aaUae efflareaeenne kneim 
aa n n . 
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2« y^ « Ktrwan or Keyon »>di 
Ibis ritr«r 0Tiitta6t«s in BuXandshfthr district 
to the north owt of tho pai^ans BaAri. In tho hogiaiiiag 
i t has no eontinuoos and veil deflnsd channels. Being 
a aloggiBh straan i t i s no nore than a m»T* chain of 
svaivs and ih^ls. Xt remains cjuite dzsr during the cold 
weather season, Karwmx Siadi i s alvays fordahle althoo£|& 
i t attains a vidth of about 75 netree (246 feet) and has 
the depth of e:bout 2 aetres (6.56 feet)* After crossing 
the parganas of Chandaas^  l£hair» Hasangaiti» Oorai and 
Eursan in Aligaili district t and Sad&bad tehsil of llathora 
district* covering a distance of ahc^t 145 ^lonetres 
(90.10 miles) i t joins the lemam near Agra, 
The river Hind h«i i t s origin in the depression 
near Vanan in Aligaxli district orlgianlly the stress has 
a shallov had vithout any distinct hanks. It passes 
threagh the districts of Kti^ » Kainporit FamiUHahad, 
Itaviii and Kaapiir» then fi»nl2jr fa l l s into Yamna in 
?ateliq i^ir distrist . Its eeuise i s exeeedingl/ sinmeas* 
and veaaias aluggish sTen during the height of raiat. 
In tiM Aligaili district i t psssss through Mir lean» and 
e l i f ••110i ihi le reaehiag in Ktfifur district, i t s 
tiVtK«i» tfuira*ter i s iMivesfied» vith ^ a t ef a net wstk 
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of ttiwtrettS xwri&M. Sh«r« i» also on« ptftttliar 
oharaettviAtiM fooad btgro&4 th«M vrnTlAM i* th« 
pf«t«&«« of 2 ^ 0oll . fhio l0 » oondy XOM of hl^ 
fortuity, t v trm vmmr^ 
Th@ trilnitaxioo of Bind are voxy fov In ntmbor 
and al l of thta Join i t on tlie left batiJte, iaaicattng 
the sotzthozn slope of the ooontfy from the eontral 
water ohed* 
fhe rivor Bled falls in raBnma at tl^ o village 
Sarlabad In Fatohpar dlatrlot* 
?• ^ 0 8on«ar 
Aa a dlaoonnootod ehala of aud holee, gradually 
beeoalag a dofialte ehaaaol* the Songar rlaaa la tha 
Allgarh dlatrlet froa a ihi;jL "Adhvan" to the aouth of 
gMio^f, on the Orand Iroak Bead. It dralna the water 
ahed Sylag hotvaaa Rlad ladl aad Ita tiihataiy alias. 
fhe Sangar aover drlea axaoft la the year of eatreaa 
of 
dvo«|^t« At Ito «9fer ooaiaea thla aadl ooaalata/tvo 
hraaahoa^ "-ttie Seagar proper aad the Jehar"* Za Malaparl 
dlatrlet the Seagar* aoatalaa aaad rldgeo aloag the 
haaka and email rariaea atreteh o«t at ali^t aaglea 
fre« It. 
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la fitAvah ditttrlet th« rlvr Stngtr flows in 
thv •cmth •••ttrly dlr««tiox» BMTIJT pmrmlX^t to Xamma^ 
Hero tho SITSA an Inportant tributaxgr 4oias i t . Aftor 
tlio point of oonfluonoo It ran* la a doop bod. Tho 
dralnago from tho attrrotrnding land outa Ita baaka lato 
laalgnlfieaat rarinaa. Bat in Kanpur dlatriot tha 
aztant and vlldnaaa of thaaa ravinao ineraaaaa auffleiantly. 
I t inakia tha liotindaigr batvaan Akbarpar and J^ bofinipuor 
tahalla in Kanpur dlatriot for aome klloaatraa and than 
turning eoath varda paaaaa tlirough '^a tehall Bhognlpar 
to join tha rivar Tamna* At the oonfluanea vlth TaBaina» 
much of tha da posit atratehas oat of hl |^ agrleultural 
Talua* 
fha Siiaa baing tha iaportaat trlbataxy of tha 
ri-rar Sangar* riaaa la £tah dlatriot and pasooo throoi^ 
Jalaaaar pargaaa of tha aboTO aaatleaad dlatriot. Za 
Maiapuri dlatriot i t tuaa parallal to Btavah Bead vlth 
wall dafiaad baaka. Tha allawial laada along tha Siraa 
la aara fariila aad aataaaira thaa ita aaia atraw "Saagar". 
th9 Saagar la |oiaad bar Siraa la Btawah dia^riat. 
Tha laa Hail takao ita riaa la aawaral larga 
dapiaaaiaa la tha lav laai af aaatral aad aaathan parta 
of Akbarpar tahail of laapar dlatriot* fha rlwar laa 
2G 
dralBft th« tiurroaiiAiBg «x«a tlurcnicli ••T«r»l n u l l 
QhaiKMlm* Zt aoTM fixst soutli «ftx4s th«Ei •OUKDI ii«st 
iravAn, almost p s n l l t l to YtfnmA for mhomt 16 IciloBttro* 
(9*9 Bdlloo)* It falls into tlio ri¥Or Yaavaa at tlio 
•i l lago caiandpar in Fat^por dlatilet* 
III iM^Wn iiiifinrSilrnFiir 
this straaiB rises in soathsm slopss of tfes 
vatsr shsAs nsar BusaiaigaaJt afDd aftsr miming tliroa^ 
nort!i«ea8tsni ooxnor of pargana Hasva in Fatshpor district 
as mersly a ehain of swaaps, attains a sigaifioant oluainsl 
of about 9 nstrts (29*53 fast) in width, Tho inportance 
of this strsan l i s s in tha faet that soae artificial 
snharkBsnts and hand s^ ara constrootad across tiia rivar 
to raisa tha vatar for riea enltivatimi. Zt joins tha 
rivar Yaauna aaar tha vatar wtkm at Karala Bai^ in 
AUahahad diatriet. Tha aaursa of tha rivar threughomt 
Allahabad diatriat ia aaoh tarlaaiis tfid ths ahannal 
haasftaa Mora daapar. Tha annranndlag araa i s dralaad 
thraaili iMnuaarahla rarinas* . Za tha rainjr SOMOB 
tha rirar attains aonsidarahla inalanaff hat in hat saasan 
i t baaanss altagathar diy. 
On Iha hasis of raliaf and draiaaga tha antiia 
9anga-.TaBttiia Oaah can ha diTidad into tha foUoving 
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plgraieaX r9gion9t 
U ft% Sivalik Mils tacA sub-oioiLtaii* Mglea 
2, f h« XhtdttT or lov land r«gloB 
3« Tli« Bhaagar or upland plalaa rtgloa 
y^ ff Siyjlllc ifi4 thf Sttb-f fitfBO ff^lcn 
fho Sivallk range axtaada aloag tha northam 
bordar of tlia Oang^ -Tamma Boaib* It atrateliaa froa 
north-vast to aouth -^aaet* that ie irom tha gorga of 
TaiBQ&a to that of Qanga at Bardvar* Sha laagth of the 
ragloa boimdaiy i s ahout 74 kiloaatraa (46 nilas) and 
Ita hraadth Tarlas iroa 10 kilonatraa to 16 klloaatraa 
(6,21 to 9.94 Bilaa)* Sha ra&ga la breadaat in tha 
alddla and vaataxn part» hat aarrovar la aaataxn aaetioa* 
fhara ara aa'varal plaaaa in tha Sivallh rtnga vhldot 
axeaad a haii^t of 1900 aatraa (6275«58 faat}» hat oa 
tha aaatam aidaa tha halght i s antah lov* fha h i l l s 
ara gaaaralljr zuggad aad ahiapt an tha aaatham aida 
aad tha a laps tavards tha fiiaalar* i* oaapaaratdval^  
gaatla* 
Oaolagiaalljr apaahiag tha Sivaliks ara aaparatad 
from tha aatar Hiaalars hy a eoatiaaoua ravarsa f«alts« 
Tha garcas of tha Oaaga aad tha Taaaaa appaar to raaalt 
fraa ttmsvaiaa faalta. 
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Just below th* Siv«llk» th» sen* I0 kAonii XoeaXly 
i« SSi^ eory««pottAin« to tlio Bluibar sono of otlior dist i lett 
anA i s intoxaootoA t^ ^ torrtnts iibieh aro •••aonal la 
eharsetor ana bring a grtat ajuouat of vatar during rains. 
^B ifliola tract vas foxmarly coverad with forasts* 
but of I&ta tbasa bare been olaarad. 
AS regard tbe surfaoe featurai* the eastern catay 
oonsiets of a series of big^ and broken spurs and plateaUt 
liblQli absuptly sink into the plain, and the vater from 
the h i l l torrents sinks into the bed of the boulders to 
an enormous depth with the result that the construetion 
of the vei l i s either vexy ezpansiTe or <|aite impossible. 
Irrigation i s therefore not possible and in some plaee 
vater suppler i s Tsry mueh limited* 
fhe surfaoe se i l i s lig^t and shallev orer lying 
a deep stratum of atenes end bouldexa* idiioh riaes to 
the surf ass at rarious pliMies. The relief of the region 
helps to prevent the fleede in the region* 
^* Deader region of the temg»-Tamu&a Ooab 
eemprisss the low laato vhioh ma along the xlTSfs. i t 
i s eenposed of never deposits and reeeiTea s i l ts end 
sediments v^ihed eat from idM hi|^ lying plain bgr the 
aurfa«e drainage during the seamen of rains. 
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Th« prtaetpml KhmAmr traotc are tiios^t found 
ftseooiatei with the Oanga end 7a»iB«t vlth their mm^or 
tribtttariee. 
Fig* 9 ehoim the extent and distvibation of 
Khadar of •arious rivers of Oanga-Yasuna Doah* fhe 
^^^ o^ g^adyy ie generally separated from the upland 
plaina t^ a halt of aandy rldgea* iKhldn are disaeoted 
h^ r the ravines, she lE^ adag traet usually oonsists of 
s i l t siiQd and olay* fhe piadars of varioue rivers do 
not hav'e unifona width* ds the Khadar lands stand at 
a lover level than the uplands» the jKhadar areas are 
more liable to floods during the rainy season* fhe sand 
and s i l t s are usualXy found to be deposited in the niddle 
and peripheral part of the K^ fiday> while elay i s deposited 
in the centre of the Khadi^ * Owing to seasonal floods 
the piadar i s presumed to be very precarious for sgrieulture* 
But where the freciuiney of floods i s less , sose good 
crops are cultivated on the United areas* Bugareane 
ghedar in Aligeih district while in £anpar diatrlet wlieat 
and rice are grown in the TaMna Khadar* 
1* ]2Utriet Oasetteer ef Aligaili, Tel* TX» 1909* 
(~\ 0 
fh« tiUm-tarlM of th« Oaaijft «Bid Tamma ilT«f» 
hftYt Khadmif of oaall irl4th» and thoy AraJia tte 
•uiTOitiiAiac T9WB throui^ • •a l l imvimis* Siiiriiit ^ « 
ralqy ••Moao tlio fhaJaa^ of tines• ••eo&Aaxy rlvoxs 
«r« alvsys floodii41 and baaoaa tmfordabla* 
til* uplmd plain i s 1^ far tha moat aztaiialTa 
a&d eovaia about 90 par cant of tlia aurf'aea araa of 
&oab* fhM upland la dlvidad into a nmbar of lopgltuainal 
bolts W tbo rl-fTB vMeh drain the irtiola of tha doab 
ragion* fhaaa intavfluas ean bo rapraaantod as tba 
aaoQ&daiy Boaba, 
fha upland plain ganarall^r appaass as a nonotonus 
loTol plain, with an inparciptibla alopaa towards aou-tii* 
fba aoootoay la bowtfTor* brokan bsr tha praaanoa of 
dapraasiout a«ndf rldgas or Bhuis* 
nia prinalpal saaondarir intarf luaa oan ba 
aooountad for ast 
1« fha TsMina Hindan latavflna 
2. n o HindMS Kali ladi intarflua (ITppar Gaaga-
Ssab) 
5« fha Kali Xadi Oanga intsifImo 
4* flis TwMMia fall ladi intarf las J^Uddla 9m^m^ 
TaswMi Ssali) 
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YaaaAn Seab) 
*^ yh» Tawm» « Hinton Infrtltt# 
fhe ifiiol* upland b«tve«ii 7e0«aa and Hinam 
rtrem ie genavally flat» Hi* eolla on tlie north 
vestoxn 8id« of the tnot botveen tb« Eixsaal aad 
Hi&daxi i s poor and improduotiv». fiiea i s grom in 
ths depressad eroas of this tract« Broadljr spaalcing* 
the northam half of this tract i s sot impoa^ant from 
the agrioultusal point of Tiev» idiile the soatham half 
eoasiats of good quality soils# ss va find in the iiaaxut 
distriet» vhere fine hlaek loaai extends over « large 
area. the Yasnas • Hiadaa interflue narrevs down tovards 
seuth» and oenTeigea te s paint in Bulandshahr diatriat 
near Sadri» share the Biadam il?«r fal ls ints the TasMns. 
Heat of the upland in this trast has ham aut Iqr the 
Tsllars of Hindsa and i t s trihutarias. 
The land in the north of this trast ia suffiaiently 
high and the water lerel i s usually st a grsater i e p ^ . 
fhs slops of the land luas tovar^ vsst as vs l l as s«it 
f ran i t s seatral psrtiea. Xa the aerth the atas aad jg^ 
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ar«tt« do not eoT«r mueh land* A wall mai^ ad daprtssloa, 
•ast of tho Hindtfi vator shod otarta fma Maorat dlatriet» 
at pmsgaaa SMrAhaaa, and axtaad tovaxdo a oath aa far aa 
tha Btah diatsiot. In faot thia dapraaaioa rapraaancta 
a eolleetloa of aaiiy i l l dafiaad dapraaaiona* fha 
allnvial auxfaoa of tha dapraeaimi la eoapoaad of rich 
loan fltnd olajr* tha iAparfaot natural draisaga and 
nttaarooa jlhlli^  lad to tha fozvatlon of Tarloua .laa^ 
landa* 
9. M^r^mep' litfffi^ff 
fhiB intarfltta ia a troa rapraaantatlTa of 
pliyaloal aapaot of tha larga part of aaatazn Ganea t^tfnana 
Doab* thia tract oomprlaaa tha diatrlota of ^aharanpor* 
httanffaraa«ar» Naamtt Bulandahahrt Aligaxh* St ah, 
Hnlnpori and Farnikhahad, Iha antira doah of K«li Hadl 
and Oanga la aavkad fegr tha prtaanoa of aandy hllloaka* 
loanll^ kaom aa Bhara. Thaaa jBhaia aotuaUor atort 
fran Saharanpor paaalng throoc^ Kaarut dlatrlat and 
eontlnma aoath vaxda aa far aa tha Btah dlatrlat. Al^ongh 
thara ara Tarlooa lntarvaala« traata of hattar aalla 
la hatvaan tha Bha». In aoat parta tha aah-aall la 
aalnlj a aandar* Thara ara two aaall atraaaa na«alx 
tha Mim ladl aad tha Ohh^ah B«ll iihlah join tha KaU Badl 
la AUgatii dlatrlat* fhaaa atraaaa fom a a«all 
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4«pr«a*loa arouni th«s* Hit •o i l of this traet ! • 
g«a«x<aIX3r eooA Xomm •xe«jpt la tli« atlghtooaslioed of tht 
rairlaM of tko K«ll aad tlio Oaaga liToxv* T)k« iapxovtavat 
ia tho Irrlgatloa has Bade tha traoi inportaat for 
agfioultural parpoaa*. 
4* ^f^^r ypffupa^gtoi Hffidi. ;i>tfrf2»t 
Tha araa betvaaa tha lovar parta of tha Taouaa 
and tha %li Bad! la oharaetarlaad t^ Tarioua atraasa 
flowing tbrooijb I t , fha eaaXX lataxfluaa formad by 
those small ati^ams i^prasant isora or laso olaillar 
physical oharaetarlatlea, aod has tharafora baen grouped 
Into one tract* 
fhe tract betvaaa KaH Sadl aad Saag^Sadl i s 
laportant for Ita rleh aolla of loan typaa*^ ?arlous 
patchaa of maar hovaTar are fouad la tha loa^y aoll 
of thla traot* fha aub aoll ocmdltloaa ara also 
farourabla far IrrSgatloa* She loaay aolla ohaaga Into 
elaya la tha vaatara aide aaar ttftvaa aad tha Sttrfaea 
rlaaa late tha hllloalia of aaad aad Bhiufa la tha Tlelalty 
of tha YaMftaa. Ia tha aarth of tha rlrar Saagar la 
tha BtamOi dlatrlat* tha iMd la aaUad fifHurr aad 
aoaalata a la^tl axpaaaa af uplaad. Tha aarfaaa lead 
of tha aylaada hare ba«i brakan by tha praaaaaa of 
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oeomsio&ftl tandj ride«a or hj th« •tntam flowing i& 
thio traot, TILO ooil io of good qualltsr. bttt 
intoxopoTSod idth largo trooto of ttOor> Ttriouo 
Jhilo and Borohoo aoxk tho ohftraotorlotio phyoieal 
foaturo of thlo ttaet* fho ooilo botvoon Soagur 
and Tamma aro eharaetorisod ^ Xig^t sandy Xoaa* 
Uaara aro gonorally alMont in this tract* Qoito 
oloao to tho Tasnma tho aroa in Btavali diatrlot ia 
oallod ao Korka. eharaetorisod by tho tapXax^ s and 
ravinoB along tho bank of tho Yaanuia. 
5» ?pio loiior Yaaana— Qanga Intorflao 
fhe idiolo tract botvoen loiror 0 Taauna and Ganga 
iisAludes the dlatriots of Eanpor, Fatohpor and tho 
Allahabad* fho soils being loany Is <|aito fertile* 
Dae to tho look of natural drainage* svanps and 
water logging has boeono the narked physioal foaturoif 
of this traot* fho near lands are found in doproaaioas, 
and aoae aeattered bloeks of sands are also found in 
•any plaees* fho land in the neighbomliood of the 
riTors stands hif^, and i s oevorod with a poor and 
gritty soils fujjL of kwkar* fho hii^ b«iks fa l l 
s l i ^ t l y towazde the eontro. Abowe the high banks 
l ies a lowel plain intexseotod by Mk9 slnggiih riweis 
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•ad strtaMi* in th« ImAdiat* n«l|^boaxltood of vhiefa 
the grouBd !• usually uadulatiag aAd m U dxmlatd* 
fhe sandy natura of tha sub soi l Mndara tha task 
of coastraotlon of vails •asy diffleult, fha soils 
tovaxds tha south* naar TSBOILB rasamhlas tha wmr 
of Bundailkhaadt vhloh i s quit a diffaraat from the 
othar soils of tha Doab, 
OHAffBB II 
Zh* eXlmftte of the Gangft-Tamuna Boab d«riT0» 
Its olumoterlBtios from th« *Koii0oon*«~> th« referBal 
of the pr«7«lUiig «l&d» dot*nfti&«d on tlie basis of ths 
irs-vsrsal of atmosphsrio prssours idU.eh takss plaes twice 
la a year* 
In one part of the year vheii the Horth-esat 
Monsoon i s prevals&t« the air generalljr hlovs over the 
plains t from irest ^o easty aM is generally oold and diy* 
In the other part of the yeart i&en the South vest Monsoon 
i s prevalent* the air hlovs orer the plain fron east to 
vest snd being moisture laden brings eepiotts rainfall. 
Soring the season of Vorth^-esst Mensoen, the 
pressure gradient i s net Tsxy steep snd the Teleeity of 
vind dees net exeeed 3 te 4 kileMtres ( n t i te 2*49 niles) 
psr hear, vhile during the seasen ef 8euth»vest Hinsoon, 
the gradient i s rather sharp and the vinds belev vith 
eonsiderable foree* 
The sessenal ihythM ef nensean reversal i s well 
aariced and the slightest variation in i t hss a great 
influsnee en the agrieultaral eperatiena of the area* 
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fh« /Mur i s c«&*r»Xl9r AivlAvd into tvo •gvieulturaX 
•tttBonss tm^H <uiA IfefiZiXt i^ tkiel^  eoxmap^d to th9 417 and vtt 
ttoiuiooii if«ath«Mi of th« jMr. fh9 aoviac of tlio wtbi esops takos 
plMo aftor tho rotrtat of tho aoathvoot noaaooii at f l iat in 
tho uppor aiiA than in tha lovar Doa%« in the aonth of Oetobar* 
i^iilo the kharif eeason atarte earlier in the lover Boah and 
later in the upper Soah* 
from olinatologioal point of iriev the year in the l3oah 
region can he divided into three aeaaonat 
t« The cold weather season (BoTeBher l^^ hniargr) 
2* The hot weather seasos (Haroh to Kid June) 
% The season of rains (Biddle June to Ootober) 
The distribution of ffiean monthly tmperatarea in Horesher 
2 
i s shown in Table I* 
Zt will be seen from Table Z that in Boorkee and ffeerat 
both in the upper Doab the ae«Ei Monthly teaperatore in the nonth 
of lorenber ia 21*2^0 and t9«0^C respeetirelyt at AU«axh and 
Agra lying in middle Oeab» the mean monthly temperature in 
MoTomber i s 20.0*0 «id 20«2*0 rsapectiTolyi ia the lower fioab 
at Kmvwtf fatehpmr tfid Allahabadt tbe mean monthly temperature 
ia estimated at 29.1*0, 19.9*0 amd 20.9*0 respeetiTely. 
1. From the meteeiolof ieal point of Tiew two memsoen seasoma 
hare beam divided uite fomri 
ler period (Deewiber-Iebsvary) 
lat waather ferA«d (Xareb to Hid Jome) i i ) ftM|||y||MtJhM^^Mmi 
CS| Hie pailsl l»I iomeiml rain (Mid Jame to 8epte«ber; 
I af imtusttttLmf 
2. Nemaiii of Xmdlui Mteoveloiiaia fiepartmmitt ••1«XXXI» 
) (b) f ie paitai af iatimtttt f mtMeemCOatobaiMieveribar} )iia of lMi lb 
f art XX, lev Balhi. 
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T«Bp«vtttiur« OOAAIUOBS IB leviHi^cr 
Station* 
t«ii9»i«tar« 
ia oO 
MMH noAtIil|t Mm »«at1i2^ 
•MdLauA t«»» slalmui %•»• 
p«rmtar* ia oC ptzmtnr* la oO 
SoorkM 
ll«emt 
JLX4gAZ3l 
Agra 
Ssapar 
Ffittlipar 
•llabatoad 
21.2 
19.0 
20,0 
20.2 
20.1 
19.9 
20.9 
26.1 
2T.1 
28,5 
28«6 
m.5 
28.8 
28.5 
16«3 
11.0 
11.6 
12.0 
11.8 
11.0 
12.6 
The fsJble I further eitojm tliat ia HoT«al>er Boork«e aad 
Hderat regiater tli« a«aa Btaaeiaaa t«aperatiura as 26.1^0 miA 
27.1^0 raspeotlTaly. Sha aaaa aaxlimia taapamtwraa raeovflad 
at Aligaarh and Agva vaa 2B«5 C and 28*6 C raapaotivaly i ^ l a 
ia tha lovar Oaab at Kaapur* fatahpar aad Allahabad, tha aaaa 
aazlawD taaparatura vaa 28«5^ C» 28«8^ C aad 28*3^0 raapaetlTaly. 
Aa fay aa tha aaaa alaiaaa taaparatara for Iev«ahar ia 
eoaoanad i t aaa 16,5^0 aad 11.^^0 at Boerkaa aad Maarut aad 
n.d^C aad 12.0*0 at AU«aili «id Agia, alULla at Kaapar, fatthpar 
aad AUahahad i t vaa 11.8*0* 11.0*0 wd 12.d*0 raspaotiToly. 
fha aaaa ralatlTo hnaidi^ ia the ragiaa dariag tha 
aoath of Voroahor raaaiaa at ahoat 74 par oaat. Aiicaih 
raoerds tha lovaat ralativa httMLdity (97.5 par oaat )• 
1. Maaaim of Iha Xadiaa Itotoorolocioal 
Tol.XZIX, Part ZX» lav SalM. 
39 
fh« »•»& soBthly t«Bp«ratur« further d«er«Mi«B 
during th« aoatlis ot Scetabcr and Jemamtf a&d th« 
diurnal r«ig« of ttmparature i s fairl^r hie^ in tli«*« 
months* 
frost and Hails sometimae occur durSs^ the 
winter aonthe in the region* I'rost idiieh i s locally 
Icnoim as ,g.al.§ usually occurs early in Januaxy* when the 
labi crops are young and not l iable to great in^uxy, but 
a late frost ntay hovsTer result in vide spread destruction* 
Hail may occur at any tiii» in winter season* I t can 
damage the plants when they are flowering and forming 
seeds* Fog frequently occurs in the region* She 
1 
arerage at Agra and Allahabad have three and five fog 
2 
days duriflg the winter sentha* 
Suriag the winter season especially in the months 
Of January and ^ebruaxy a seriee of western depreeeioas 
enter India threu^ Zrant Af^anistaBt Pakistan and 
more £tfit wdrd across the Deab plain* These depreseiens 
cause cloudy weather and light rain aeeempanied ^ oold 
waTes* Sometiaee the depressions take a mewe northerly 
e curse than usual with the result -tiie rainfall dees met 
oeeur at all* 
1« the awerage for the fegi daya has been calculated for 
the memths from Hewember to April* 
2* Climate and weather ef South Asimt Tel.T» Ve*9« tmrt X» 
P*t0ft leather Researeh Centre Birestermte ef veatlMr» 
l e v Belhi* 
9* tfilbevl ^*Malkar and Kai Bahadur Hem Bmh the OeU 
Vemttier Btetme ef Berthem Xadist Memeits ef ImdiMi 
Mete»y«lsi&Ma. Beparlmefttt ?eUXU» fmrl nx, l f tO*l9f i* 
AVERAGE MONTHLY RAINFALL 
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ffli* eyelonie rAin 1« pr«e«4«d 1^ a wazs elos* 
««atli«r and i s tollontd tgr eonaldarabla f a l l of tamparatura 
and atroag eool vvm^rliy^ vinda bafin to blov* Tha 
rainy pariod sanaralljr daaa not las t for loora than ona 
or two days and ia follovad by a claar alcy* 
Oanarall^ tha air aoTanant in Jamaazar ia alaoat 
unifom during niglit froA 6*00 p*a. to 8*00 p«m,* tfaara 
i e a tandaney for tha lovast TaXooitiaa to oocur at tha 
haginning and end of thie pariod e . g . , at 7*00 p.m. and 
7*00 a«m«» tha air iBoviuant inoreasee very rapidly in 
intensity from 6.00 a*m« to noon end ia th^aica naarly 
eonatant tmtil ahoat 3.00 ?•»•« tha air lao-vaaant deoraaaaa 
2 
rapidly fron 3.00 to 7«00 p«ii* 
Tha diatrlbation of tha oraraga Monthly rainfall 
ia ahovn in Fie^4 irhila fig*9 ahova tha ayaraga 
rainfall for tha aonth from Boiwabar to Fabraary* I t 
w i l l ba aaen froa tha Fig. $ that tha total aKOoat 
of rainfall daring tha aald vaathar aaaaon daaa not 
•^99%d 4*0 or 9.0 Om»mt Sha aaoiuit thawi^ aaall haa 
graat i»portanaa for tha j a ^ •rapa, aa i t aosaa at a 
t iaa vhtn tha flaata ara flovaring. 
1* Raan nonthly and aHwal rainfall and rainy days. 
Maaaiss af Indian Nataaralagiaal Dapartaant» ToLXXX, 
fart H I , pv.99»fOO* 
2. BUat»i . , n a Hot Vinda af Varlh India Mataarolagiaal 
Maaairat Tal.TI» fM4«l900, p. 192. 
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tbo second Isilf of tbe dzy mcHasooB ^ zlod indtkies 
the months of Hawdi, Apiii and I^y and tha l lrst half of 
June. Durli^ the month of March the toEgjorature rises 
abrt|)tly# At IiooiiiQQ and Hoorut in the vi^per Doab the 
mean nonthly tQE^oratureo are 21,5^C ma 23-O^C rospectiiroly. 
At jji All^th and Agra tbs lasan moi^ hly tesapoisture Is 
sllchtly hlchsr than that of Booxke® and Iloorut. At An^aj^ 
i t i s 2i{-.0°C and at Agyn. 2^ »3°C respoctivdlsr. In the 
lo^or Boat) at '^ Jipttrt, Fatc^iir ond Allali^ad tljs naan CKXitMy 
tesmjorattaros aro 2ti"*0%, 28A^C and 23.0^0 respectively 
^ ich ar© s t iH Mghor th^n tho' tcsnperaturoo recordod in 
tho laiddlQ Doal)» 
The t±30 of tbs teo^eratures and dear skies, \dth 
l ij^t westerly winds of tho day and relatively cool nights 
in these aonths produce good effect on the ripening of 
the js}2JL crop* 
fhB teq;>erature rises even more in the month of 
April and May. Xal>le IZ ahoifs the tesperature conditions 
for the month of April. 
Table II tUsmm that the mean moiithly teiqpezature 
in the month of April increases as one prooeeda ttm 
west to east. Simllaiay the mean Baadmn and aiilBBtt:. 
niniasBB t«Q»esatare also inereaswi from wsst to east* 
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tAfiX£ IX 
Stations K«aa aoatklj K«aa aontliljf Ktan soatliay 
t«apcr«tar« »azi»ui t**- wiaJwuB t«»-
in oC ptratu7« oC p«ratttr« oC 
&00llE«« 
H««iut 
AUgarh 
Agzm 
KaApuf 
Fatehpur 
AXlahabaa 
27.0 
28.6 
30,5 
31.7 
30.6 
31.0 
31.0 
35.5 
36.5 
37.6 
41.8 
^ . 8 
39.5 
39.1 
18.5 
20.8 
23.1 
21.6 
22.5 
22.5 
23.0 
Similarly tha saan aaTiwam and MMA alniausi ttmparatura 
alao inoraaaaa from vaat to aaat. fha atationa of 
fioorkaa and Maarut balng naarar tha Hiaalayaa ara 
ralatiTalj oool eoaparat to tha aaataim atatlona, 4t 
Agra tliara ia aii4d«i riaa in tha aaaa aontliljr •ft*1i'wmi 
taaparatwra» paihapa haeauaa of ita naaittaaa to tha 
daaart of Bajathan. 
In April ^ a dajro ara uaaallgr hot vhila ni«hta 
raaain a t i l l aoel. Tha saan aemthljr ralativa hnaidity 
daaiaaaao to an appraaiahla axtant. At Boorkaa for 
axanpla tha aaan ralatira hiwiditjr falla fron 03.1 jfr ««it 
4^ 
(Jam^iiy) to M.O per cent (April), Similarly at Allahabad 
i t decreases fvm 78.^ per cent (Janyaiy) to 30#8 per cent 
(Apill). Xbe tenpoiature further rises in :iay, Ttm 
no3rcsil tonperatiircs at Eoorl:oo i s (39»0°C)$ AUgajii 
(33.0°C), Agr? O^.^^C), IJinpur (ifl.O^C) imd Aiiolnbad 
(3^*7^C)« TIio loy !ii£:ildit7 ^Tsd !3l£^ tosperatare load 
to a unbearfiblo day. The hot winda bloi? ^t l i a fUirly 
sufilclent strongtb and are locally callod as X^, Tho 
oxc033ive lisnt or t^ io «fey ecorchos tho pl"^3 emd tlio land 
coaiaoes a parched qppQCiriace imder t!io torrM oiiii# 
Livestocl: fticos c^ c^ .t hardship due to tbo shssstico of 
rreen foddar. Sho tac^ Qi^ -tui*o confcinaoD to riso upto 
tbc cdddlo of JisiQ} after %5iicii tlio t*3t aonsoon brocks. 
In hot season the vjinds blow trosi west, north-west 
to eastf south-east. In the months of Hay and June the 
hot idods known as 'Isg* originate as a result of the 
emiveotlv-e air movenent produced by the heating of the 
8urf)i>ee air and rs^id decrease of toqpentture as (me 
goes up in the atmo^liere. 
y A significant phenonenon associated uLth ^ e hot 
veather season is the oceunwMe of dust stoiosi most often 
in the late after nocm* Theae duet ctoms are locally called 
*4Q<&KL* • ^urii« the dmt atom the -vleibilltr i s rsdueed 
•onetimes to 3 sMtres (9*d^ fMt) oar mna less than 
this* The stOfBS are elueyi acooapanled 
mmmmmKmammmmmmmmmmmmmmmmmmtmmmmmmmmmmmmmimmimfmmimmmmimmm 
1 • WLmtAiwi&fU.F», Bet winds of H r^th India, Heaolrs of 
ItMjm HoieorolLeflflsl Depevtwati TatL*TIt^o»6,ti86, 
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by Toiltnt vindi vltli r9ry l l t t i * or no rmin, tm 
1 
tho nolstart OT»perat«« boforo roaohlng thio surfftoo* 
7h« rainfftlX of tho hot voathor soaaoa 4iffoj« 
from that of cold vtathtr» aa inthe fomor i t l a 8pordie> 
short llvad aubjoot to great Xooal Tariatlon and fraquantly 
rapaatad about the aame hour day after day for maay day* 
l a auooession. The barometzlo oaolXlation duriag a 
storm are rapid and eonalderablet but are largely due to 
2 
the local oauaes« 
^ e average rainfall for the hot weather season 
I s Trery meagre ranging betveen 18«9 Qm&, to 61 «0 Cms, at 
Eathras and Hardvar In Allgarh and Saharanpur dlstrleta 
3 
respectively* fhe amount of the rainfall gradually 
decreases as one proceeds from vest to eaat the average 
for the stations (Booflcee» Ruaaffanagar, Bulandahahr* 
Aligarh» Farrukhabad and Fatehpur) amoonta to 59.1» 
36.9, 27.2» 28.4 and 24.8 Cna. reapeetively (Fig, g ) 
The rainfall in the hot weather aeaaon helpa 
in the early pleui^ing and sowing of the land for se«e 
SSUZit crops particularly sugareaae. 
If Blanford, B*F,, Climate of IaAia» LoBAoa«t9aOt P«81» 
2. BliKifeiAy H.F.t The BmimfalX ef India. HeMiia^ Indian 
Keteerelegiaal BepartsMit. Tel«III,18al-IM8, f,105. 
3« Ranthly and Aamual Balnfnil and Baiay daysi MaaaiM 
of the India, Meteerelegieal ])epartaent, ToLXXXX. 
?art I I I , 1962. 
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Daring the last few years •xperlseatB have 
b««B rnada in the field of Indian Keteorologioal Seieneea 
f^ich giTea the adTanoe ideas in origin of the aonsoon, 
The olaBsioal Aeteorologiata regarded the monsoon as 
originating due to the differential heating of the land 
and sea surfaces over SSouth ^ia« Cue to intense hest* 
lov prasstire area is doTeloped over north vest India 
while the Indian Ooean is relatively cool. A» a result 
of the pressure gradient, air flow toinords the Indian 
8uh-coQtinent* I t vas believed liy Sir George Simpeon, 
that the Oouth vest aonsoon i s a continuation of the 
south eaiBt trades of the Indian Ocean across the equatorf 
the buUc of the soisture beiag picked up trma south of 
the equator. 
^ t e r rssearehes on the general eiroulatioa 
of the atftospfaere has thrown aev l i i^t on the origin of 
•onsoon* 
Asnani and Pisharoty (19<5} approaohed the 
problem frosk a dyaa»ioal and hydrs^dyaaaical stand point# 
2 
a»d shoiisd that the abaelute vart ie i^ of a steady strea* 
1* latana Shussher Sana, flie Joumal of Geography > 
May* I9<0» • o l . u n i , !••$« f . t f9 . 
2. file ts i« •er l i t l ty aay be dss«vib*i • • the vstatlOMil 
or spin eharasteristies as i t Moves rslativs t s tM 
earth* 
4n 
of «ly ftZTlTlng at th* tquAtor sboiild rtdue* itB«lX to 
8«yo and th«r»for* oadareo Xov I*T«1 diT«zi;«iie«» i f i t 
had initially •<>•• ateolata oyeloaie vortieity. Aa4 
by taking iato aeeoo&t tha affact of tlia rotation of 
tha aarth thay draw an iaportant oonelixsion that tha 
air in tha aoatham htmia^ara msmt daaetnd and not 
1 
aaeand as i t approaehaa tha oquator* 
Anothar approaeh to thia probXam of tha origin 
of tha fflonaoon ia baaad on tha Badio aotiva traoai^ 
faohniQuaB for iSam dataotlon of eoutham hamisphara 
air« 
fiaaa (1966) found out that tha radio activa 
gas radon vh i^ oosaa eontinuoosly from land but vafy 
l i t t la of idiioh oonaa froa eaa* Tha half l ifa of radon 
iM 5*8 daya* If i t io found that the air found ovar 
aaa ia ri«h in radon eontant* than i t say ba aasuaod 
that i t haa raeantly eoaa frmi l«id araa* 
Soring tha aenaeaA «ontha» i t ia obaarrad that I 
radon poor air vas fauad bath ovar aaath and aarth of 
tha at«ntar» vhila radon i l ^ air vaii found OTar aaat 
of tha Arabian Saa* aaaaafa«ntly thia mdaa rioh air afuat 
aaaa fran irabiaa and north Afriaw aantlntnto. 
1. tiwaaaaiy, e.» frinat Nakairan JA bataran tha prabUM 
af tha XndiM Samth Vaat mmmm. 19<7» p*9* 
cr 0 
fli« eoiit«mtloa« th«r«for«9 Is that aost «f 
*h. , . t . r in th . I»a l« p«. i-».U during « . .o<« «n*h. 
eont» froK th« Arftblaa s«» alent. 
Xa support of tlio a1x>vB fiadiaigii eortain otthor 
obaoarvatioae tiavo alao b«ta pot fonrard 1^ soioatista* 
Haal» duOcot ISrimhMmorVbst ead SaaHcan ii9€5} 
Bade a d«ftail«d study of radiation baXaaea ovor tiia 
Xndiazi Ooooa on the basis of aXX an^Xablo obssrrations 
during the latsmational Indian Ooean £zpedition» and 
they pointed that the net radiation in the Arabian Sea 
and the bay of Bengal are basioaXly different and that 
large aasunto of raidant energy is available In the 
Arabian Sea for the genesis of the Indian aonsoon. AS 
a result of the aboTs radiation phenoaena the evaporation 
from the Arabian 8ea» beeoaes a potent source of aoisture 
2 
required for the moasoMi rainfall. 
All the latter researehea ea the origin of the t 
Indian aonsoon suggest that the aeBSooA air lAiish Miters/ 
India is predeaiatfitly ef aorlhem heetisplierie origint 
and eones frea Arabian Sea rather thaa south of ths equator. 
1« Baiia.» *fhe llsasaaa lid«ls*» aaifaaa tsiar far Ivavy 
Naa, Bsabay* Ostabsr, ifaal 
2. Raaassaiqr* C., friaas Hakarraa Jah leeturea 19t7«» Sie 
freblea ef the Indian South-aast Maaaaett, p»6. 
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71i« oii««t of th« •\uamT monsoon la intiaatoly 
oonnootod vitli tho upfr air eireulation. In th« lowor 
tropospii«rt» tho oireulatloa contrast* sharply «ith that 
of the vintsr the lov laTol eireulation vhieh Is vsstsrly 
and ramalns a persistant feature throughout June to 
i^ epteaher* 
Mother proBinent feature of the circulation 
10 the presence of the equitorial linear low pressure 
sone over India c a l l ^ as "monsoon ttrou^" running east 
to vest betveen 20 and^ O S laUtude. fhis trou^ 
extends from the head of the Bay of iiengal to West Palcistan. 
fhe monsocm current curve aroimd this trou^pi from ^ e 
Be,y of Bengal into northern India and the Rinalayan foot 
hi l ls pzeeipitating along i t s pat^ sage. 
fhe upper troposphere* at the tine of siamer 
aoasoon i s eharaoterised hy the preseaee of the iresterl7 
2 
sub-tropical Jet streaiB over northern India just as ^ e 
Aonsoon begins to approach India* the location of 
1» Bataa Shaasher Bans— HM Suaaer HeasoflB in India-
^•liiaal ef Qeography, Mi^ r* 19^ 8» Tol,xaini» Me«$, 
P.295. 
2* An intensive study of the upper atassfhere at the 
Onivemity ef Chisais under tlie leadership ef the 
Svsdish aeteeielegist G«tt« Bsssly l«d te the dlsesreigr 
ef jet streaas, 
•long the seutheni edge ef the satisyeleme «e easeunter 
a aarrev belt ef streag winds se called as easterly jet 
streaa of the treplaa* lar te the north of Hlaalayss i s 
the aub»trspleal Jst attaeeav blovlM 'i^** «Mt te •mt 
the axis ef thda Jet la laeatsd aleag the se«ithefB slapes 
•f the Biaalafaa iM the mater but saidealy shifts 
aerthvards wlw the advest ef the aoaaeea* 
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««st«7ljr j«t aoTWi sorthvsjrds y«tli«r diwaatlOftXlj to a 
ntv position north of fibotaa pImtoi»« At,about tho 
•ayM titto tlioro io tho appoarenoo of aaothor Jot otvoaa 
from an oaotorljr Aixoetioii oTor South Xndia* It io 
boXioTOd that aa soon aa tho monaoon appzooohoa India 
tho Bouthvard bnnch of uppov outflow from !Sibotan 
pXatoaa gains angular aon«itam* Tho aoothvard flov 
frott fibot koops to otr«igth«n tho provailing oastorly 
vinds ovor south India* A roirarso oireuXation i s sot up 
in tho Xovor troposphoro for Bass eooponaation and tho 
lov loTeX poXo«vard f Xov goto woatorly momontun, Tho 
sumnor aonaoGa appoare to bo the rotuzn ourront in tho 
Xovor Xonds of the oeridiottaX oireuXation syston, 
The monsoon ourrant i s convorgfmt and pieloi up 
abundant noisturo on i t s long aoa travoX* 
Tho wot wmsoon noma?.!? coBaianeeB in Doab inj 
tho Boeoad week of Juno. Tho ai^i^aeh of tho aonaoon 
bogiaa to bring a groat ehango in the weather oondition 
of tho entire area* The iaaediate of foot one feeXit 
i s the great faXX in dasr teaperatufo. The ae«i aaziwan 
teaporaturot for instanoe at Baorkae and iieerut dropa 
to 9t*C and M C^ zaspeotiTeXy in JmXj» whiXe at other 
1 • Kataa Shaaaher Rans^ ' The SuMiar MowMan in Xaiiat 
•iatlon of middl* end lo¥«r Do«b %h% «••& aaxlnai 
tcBperatures 1A July eome doim %& 95*3^6 at Aligailfc, 
34.6^C at Agra, 3?.8^C at Kaapur, 54.0^C at Fatahpar 
and 34^ C at Allahal)ad . 
The Boat QOHBon cliaraoteilatlcfi o|f the aoiisooa 
rkiatall la based on the son steady current and i t ie 
:^ recru«itljr Interrapted by poleations* Sostetlaea the 
monaoon activity la iiell maintained over a nonth, while 
at other times there are veil detained Interruptlosus 
in the rains lasting from 3 to tO days at a time, these 
interraptions in the rain are called as the **breaks** 
of the monsoon* 
J^ly and luogast are titie ralnlMit months of i 
the year and more than 50 per cent of the total anniial 
rainfall aeeura thronghout the area as shown in Sable ZXX» 
On aeeount of the higli eleud proportion the 
mean mazinui temperatures shov a eeatiaueits deeresse 
as i t i s elear from table XT* 
The relative humidity also inereases 
eorrespondiB<3gr* Xa Jni/ the relative huMidity for 
the stations (Xeorkee, Neerut, Aligarh, Kampar* fatehytur 
and Allahabad) has bsim reserdsd as 79*6 psr esBt» 
1« rive days msfmal of yysssuMt temperature amd 
Hiaiiity, Tel. X» lev X»e2hi. 
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f ABLE ni 
Station! Totftl •BBital 
rftiafhll in CM* 
fioorktto 
Rusaftemagar 
teasixt 
BttXandalialir 
Alie^axii 
106.76 
05.80. 
8t .09 
65.57 
62.77 
Agra (Saaabad) 99.44 
Btali 
Ruatafabad 
Farrokhabad 
StawBJi 
Xaapitr 
Fatalipttr 
AUa^baA 
68.12 
69*4$ 
78.80 
75.52 
88.48 
86.18 
98,01 
Jtalnfall i a Juljr 
and Augoat la Ok. 
55.91 
46.58 
44.25 
56.85 
56.80 
56.58 
41.54 
41.80 
47.71 
47.70 
55.65 
55.02 
59.67 
Pareaat af 
tka total 
annual 
50.5 
50.5 
50.4 
50.6 
50.0 
60.1 
6o;o 
60.1 
60.7 
60.4 
60.0 
60.4 
60.0 
fABI8 XT 
Statloaa Moan naytaaa tonporatava Moan «aariiaMi taapara-
for #ttlj in OantisxaAa tara for Aogoat in 
Beovkoo 
Xaorttt 
Alicaih 
Fatoiifar 
55.5 
54.5 
59.5 
54.8 
55.8 
54.0 
54.0 
52.0 
55.0 
55.0 
55.0 
52.0 
52.0 
52.0 
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78.6 p9T o«Btt n»3 VT e«iit» 80*8 p«r e«sl» 80.6 p«r oMit 
AnA 80.0 p«r Mnt r«sp«etiv»ly» Vliil* in iamist th« 
7«latlv« huBldlty iaer«affeB to 87.3 p«r e^at, 82*1 f%v emkt^ 
82*5 iwr o«iit» 85.6 p«r e«B't» 85*8 p«r o«nt and 84*6 
p«r o«Bt for tho roapootivo otatloiis* In Soptombor tho 
rain norB«ll^ elaokms a&d smlnlosB Intorvals bocoso 
Xoitgepy tho dey teaporataro doos not Xiao moLoti as ccoqparod 
to tho proirlouB aonthe. 
In Ootobor thoro im a furthor d«oro<A0o in raiafaU* 
but tho moan naaciBnam temperaturo dooo not sbov any naxinod 
obflDge«ft 
7he rolatiTO bunidity aXao deoroavoa farthoy, 
2 
as oan bo ooon tor ^ablo T« 
7ilB£B V 
EoXatiiro Honidity In Poroontago 
Stations 
BooTkaa 
Moomt 
•Uiaxb 
Kaiifiur 
mtolifiir 
ATi^ l i^ |^4 
BolatiTo Imnidlty 
in Augtwt 
85.3 
82.1 
82.9 
89 . ( 
89.9 
84. « 
BolatiTO hnoi-
dity in Sopt* 
7f.O 
79.« 
T3.5 
80*1 
80*9 
79.8 
BolatiTo 
bnnidity in 
Oetobor 
73*9 
68. f 
€2.3 
<9*0 
(8.9 
(9.9 
1» Vifo dayo aomalo for rolatito bwidity Indian 
Motoorolofioal ItopartMAtf ?ol«I» low OoUU* 
2* fifo days aoiaala of Inwiiltyt PvoMwro and fonpovnteioa-
India* liotaorol.aii.oal OopaitKont* foX.It lav Oolki* 
5G 
rii7 
57 
Flt.1 
58 
fho air in tk« Moaths of Stptnil^or a&d Oetelitr 
vmaitta aotionlosa, vitli tli« vMult that tli« aontliB 
b«eo«« aoM uvpTfrni-yrm and tha ohaaeaa of tlia out-break 
of miaoroua aiaaaaos ara inoraaaai* 
fha ctmouitt of rainfall in tha vat nonaoon sontha 
deoreaaas fros aaat to naat ^ t iaoxeaa^ aa ona approaohaa 
the atationa vhioh are near to the HlMa1ayaa(yiga, 6 and 7)« 
fhe rainfall dTurisg these aonths altexnating with a ahort 
spells of the fine neather anstaine the j^ayif orops. 
She deoreaae of rainfall froa eaat to veat la becauae 
of the fact that the noiattzre hearing vinda of the Ba7 of 
Bengal hraneh reach the eaatezn diatriota of Soah firat 
(fig*8} and therefore there ie a progreaeive deereaffe in 
the aaount of tenperature both aaaoal and aleo in the tvo 
aontha of July and Aagoat (the tvo oontha reeeive half of 
the total aaaoal rainfall) froa Allahabad to Igra bat 
reaahiag in diatriet ef Meemt« Maaaffaxaagar aad Saharaapart 
the teapexatare eviag te the praziaity frea Biaalayaa 
aaddanly falla* 
Aanaal Tariabilityt Xt viUba aaea frea fig,9 «Mt 
the aeaa aaaaal variability af raiafall ia greataat ia 
1* fhe aamal vaxlability of raiafaU baa beea aalaalatad 
by tha vritar ea the aathad avalvad ly f»I,0«a«a« fha 
rainfall data far 99 yaaia talMA frea tha BaparlBMit 
of vyiralagy» lev Baihi» vave arrwitd ia daamadiag 
awma* « • • 
5D 
GANGA-YAMUNA DOAB 
MEAN ANNUAL VARIABILITY 
8f» i^?^§ a» «o «o » 
KaoMt rntt 
eettta ON THI SASIS OF MOHTKIY RA!»arAii o? 
UTTAQ raAOtfiM foa tH I TtAft 1921 - I9SS 
GO 
v««t«m pmrt of ^almfMipar KBA Httiaffartmacur Aistriet«t 
p«x<e«Bfea4l« of loiiimia vmriftbllltgr* 
Tk9 goAomL tMBd of T«trl«:biU.tjr ahovo that tho 
d«croa»o in saimal •ailftM.21ty of rainfaU. fron vwit to 
emt aaa i s «a InToroe ratio to tho aaoimt of numal 
raififali (Fig* 9 }• tha veataxn part of Bala»d8lia2ur» 
and iioarly the vhole of Alifiai^ diatriet liara tha 
vasla^iXity raxtgisg from 20 to 25 i?*r eantt aM thm oantral 
part of the area ie oliarafitariBad toy a forfhar daeveaaa 
i& aooaixal variability rangins f3r<SB )S to 20 par ee&t« 
The dietribational pattam of tho variability ia tha 
iovar part of the ragioa rti^ables to that of uppar Doab 
baiag highaat in tha aait aad tha Xovaat i& tha aaat» 
By eoapariafi tha gaaaral Aiatributional pattama 
of tha aRBttaX variability vith that of tha aa&aal raisfall , 
i t v i u tea foaad that tha tfriar parta hava a highar 
paraantaca of aaaaal variability* Bl«aAfaf<i auggaatad that 
Caata. • • • • • • 
orioF far aaparata atatitaa* mppar ^laavtilaf lia4i«i 
aaA liavar qaartila vara aaikai ia tto aaviaa ami tha 
variahiUty af raiafikll i«l«ir»faartila mnga m 
fcptaataga to tha aaAiaa wm than aalaalatai, latBal 
vttl»ihll abtaiaoi f»v m WMihar of aaatht ar yaais by 
Mttbaaatia Ataa ia «aita %mnmmmm oviag ta its 
•%«!•«• ahartaaaiaga af baiac aaaatiaa ta aaaaaiaaal 
haaaqr laiafall* fim vaiiiibiiity aaltalatai fr«a thaia 
• •na ig ia alaa Uibla %• aavia«a airaia. iha aatlMia 
•valvai by r,i,0*a«a ia baiMi m <a«ititaUva fa«iiati< 
aAA aailaa gal faayt&la valwia iai ivai by tkia »atMi 
gyg gaia axprcaaiva af aa^aMMo af ralaiaU ami tw 
vaMatiaa la aaih M M ^ . 
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th« mvm, lying uBd«r 12 p«r ocnt or b«lo« la •aae«ptl1>l« 
t o fttltoo and thtroforo the voatom Buurgln of tho Uj^er 
6angft«>Tamna Diab i s ooro l labio to the faaine oonditione 
and aerlcultur* would heovme ausre preoarious. Hov«ver» 
the develoiwent of Canal and tabevell irrigation hae 
made a^rioulttare aeeure in the upper part of the Doah* 
The variations of the annual rainfall ehovn in 
Fi^* to to 59 reveal that the annual rainfall 
in the Doab ie l iable to great variation from year to 
year and from place to place. In 1932 for eze»ple the 
rainfall at Bardvar «aa 115 One* and vas below the 
average, while in the same year the rainfall in Sahantnpur 
wae 125 Caa., quite above the average.(Fig* 10 aaiott)* 
Similarly in 1947 the rainfall reeorded nt Bulandshahr 
was 58 One*, tBr below the averagot while in the eaiae 
year at Aligaxh the rainfall , was 75 Cue,, 10 Cna., above 
the average (Tige If MiA | t ) * 
I t say thus be eetttt ^^^ while a l l the plaeee 
are l iable to euffer fron drought or deluge in any one 
of the given year, i t ney alee half en that diy eenditiena 
•ef prevail at one etatien but at another etation only 
a few kile«etree away, the anKual rainfall ney he greatly 
in exeeea of the average for that p3Aee. 
1» BUAiford, H«f*, Balnfall in India, Indian Neteerelegieal 
Keneiret fol.XXI, 180(-at, p. 150. 
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For agrlettltiurftl opcmtlona th* lii«lA«ae« of 
raiBfaU in & partlottlor poHoii i» sort lJiport«Bt tlioa 
t!ie amniAl total* A rioo «iul fa l l in tho idanttaX total 
prooipitatlon v lU not offoot agrlouXtuzo ao nacb a» 
vaxlatioa in tho tiiae of ite ineidonofr* For iztstaneot 
an inauffieiant or exoeasive anooat of rainfall in tho 
Bontli of $xak% deXi^ tlie aoving of the aarljr Ifliarif 
oropa and affeete thair oat turn* BiBdljtrljr tlia nonth 
of Uaptam^r i s aoat oritioal for the oaXtimitorf! aa 
afliy axoaao or defioianoy of rainfall in thia aoath 
eoaaidarahljr af facta the oropa of the ^ar | f or jrat^ 
•aaaoaa* Eainfall in thia soath ie aacaaaarar for the 
aaturiac of the fchpyif orot?a> and alao for preparing 
the grooada for yah|. ploui^iag* Heavy rainfall aay lead 
to water logeiac» irtiile a praaatare aeaaation of the 
rain aaar eauae peatpoaeaMAt or reatfietiea of rabf 
aaviac, Oa the eHier luaidt i f the aeaaeea caia eoaea 
ia l i i^t hat re«alar ahiweva aad laeta t i l l the ead 
of September the eat t a n of JdMZtf eiep ie c««A, aad 
there ia alee a lame exteaaioa of the area aader ploagh 
for aeviac the rahi arepa* 
U 01ai4i,X,6.T,, "fhe Tieiaaitade ef the SaaiMr Baiafall 
ef the Xade<-0aa|ieti« f laia aad the 
Aaaaa fall«r"» geaffaahr^ Tol.TXIy 
Part IT» Wt . KWr 
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I t v i l l b« Men that due to th« varlatloiui 
In the inoidfuee of tho oaoot «nA rotroat of th« r^ixM, 
the raixifaU varialslXity in t!i« BOntha of Jima and 
Octobar la Mghar then in tha ramalning aontlui of July» 
Angoat end tiaptanhar* Sha following Table ahoae the 
mean aonthl^ •arlability of selectad atationa for aaeh 
of the monaocm montlis* 
VI 
It v i l l be aaen fron thie Table/that the 
variability la laaat in inlgr and Augaet ahen i t la sxaoh 
hl^ar in the month of October* Jcma and Septaaber* 
In the firat two csontha (July and Atagast) i t is below 
30 per oent with the ejRseption of few atatioi^, which 
hava alii^tly store* In aeptaatbar i t rangaa between 
88 per cent and 50 per cent bat aoma exoeptioaa like 
Manjhanpart Birathu, Farrokhabad and Alcbarpar, 
where they are 319 par eaatt 42 par eantt 45 per cent 
•nd 59 per cent reapeatiwaly* While in October 
the variability reaahea area acre than 900*0 par eeat 
at warieaa atatiaitf et Doab. 
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Tasiabllitsr tt(m Kgdiati 
QTDQ^m haa 9ugg«9i«d tl^ stt the a:v«zagft emitted #f 
rainfall are ssJUa^ Ldifitg beoause avazegd aiaoux^  of 
rainl^H is no i«^ a timft Indsst of the msim te^tsOX 
eapecfcatloo of r. place# 3!!J0 ralnftai of a place i s 
80£t9ltiir@ at om t im ctnd ovur s^isttlTB Izi otiior tisas* 
Uitli tMa irlAv ho sa^ tint tb@ vasi^llity of fcili3£%ai 
sls}ia4 bo i^i%od tstm thd oddiaii or tl3o is&Ml& va2;ao» 
tMcib i s aa aiiotmt of yainl^ll actually ospoxlonc^ at 
a station at loast in ai^ paxtictilar yeart oM i t can 
pro?o aii «softa iEdtcatiou of tlio px<«>atoility faiat in a 
giv<m soxlos of smars Imlf Iho mai&or of ^gmvB tiill 
QSpoziesico fcdnfall sosoro tlio laodlan audi half the m»d>or 
of jw^TB below it* 
An attflB t^ has ^•refore hoca imOm to amljnso t ^ 
variability of zainfall at tvwty dae Ml«et«d staticsis 
in th« xvgiaRf fron 3mm to Oetoliftr ^ aediaii vaXutt a«thod* 
fh« -vafiabilitsr of aontiajr fainDHi fion tho 
sediAn fbr ^la aonlht of Smm% l^Oy* Augugti SipttriNnr 
and October has boA shown in the xainffOl ditpervioe 
diagittat (Fig««5f to if )• 
In ord«p to git a eontraeting pictuvs of rainiail 
imddine* in ths t^ gioBt Mnm fainfUOl statiaot 
(Sidiaiaq^Wt Btiidwart XMnAOa, tfyaafDMnafft^ t OfaMiiibaAt 
( y". 
Httssufe and BtilanUihihr) IxtTe bd«a ai(Iect«d tttm ^wt Doai>| 
tMitttOQ faiitliall iriiatloRs Uligastii Sikandzoi BaOf t^tf 
Btahf Aligan^i Hali^iaiii Kaxhaly Sadaliadt ?!lso8abad> 
Farrokhabadt Cabhibraioaout Etanoh ai^ Mdhuna) ft<3m HAMXM 
Doab and alx rainftOl stations (Bilhaur» AKbaxpttri Ehagai 
KhajuBit Hafijhaspur mi3L BizatM) fanam lower Boab Siaire been 
seGtoentiSd* 
The sQinf&dLX dliQpsrsion dlagzams of S0V^ t^ ypor 
Ganga-Yaimasa Doab stations (Figs 5< to •J ) ^ow th© 
stflklog 8lt3lXaflt7 of xalnfoll 'vazdatlooa. The azmiial 
vaxleblHtF of tbsso stations zs^ss from about 3 to 26 
por eont aecsox^ Ung to tbslr respsotlv<s vaflatloni In tbe 
xelnl^n Inddonces. The vaxlabSllty fov Juna tlslla It 
Is gs^tsst at Ks]3dhia (188 per o«nt) Is nsvorthiassa 
exltlcal at aia rwmlnlng statlcm of %par Doaby bscause 
of ths SBiall nsdlati yaXus of ttt« rainfall. Ths Intsr 
quartlls rangs for S^ptwiHir Is falrlj long, iihlio ibr 
Octdbsr though rango Is Tsiy snail, It Is ss«n that thsrs 
vors ssYSfal ysazs itisD ths yalnfau In Ootobsr was 
eonplstsaor abssnt and for sstvnrel othsr y«ars It rseslTsd 
Isss than 2 osntlastsias In this nonlh. Ths v&riablllt|r 
In Oetobsr rangss bstnssn 237 par enot at Hayiduar and 
1166 par emt at Ohailateiid (ValAs •X )• In July and 
August ths lnt«r««aafll3« fiatn at a n tht %p«r INsiib 
statlsBs doss not dLfHsr MHit w s i i t at Haridiiar i^ bsira 
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Its liiterq:uiartile zongo i s signllieantly <Siffer«nt m 
cQiEpared to Qttmr statloanil* It Is beoauss tbat at Harldi^ry 
for aaam Tmra tba ralnfeOl oust bs slthsr in szeess or 
may be dliflleisnt* 
In middle Ganga^ -Yoeitina Boabi th® rainfall Taxability 
as rs^aalsd by tbirtecoa sslected stations (Bigs .42 to 55 ) 
(ilsarly iiKlicatos that in JtOy tl^ vailability ranges fro© 
^ per csnt at Sadabad and ^«2 per emt at Btavali to as 
lovj& as 12.9 per cent at Aligan^* Ttm interquartile 
xenge i s highest at Chhibxasaou and least at Si&andxa Eao» 
Mat and Haizipuxi rainfall stations* In August the rcdnfail 
i s less vaiiable at al l the staticsis* The interquartile 
range in the soooth of 3i|>teoiber i s faixly high at ^igailii 
Aliganj, Sadabad and Chhibx«taacm* The Stah shows a arsall 
interv^t^rtile zenge. CGii|>arine vlth Junsi the intez^-
quartile ranges in S«»teBt>er are faiiO^ high at al l the 
stations in the aUddle Doeb. In OotQl»er a striking feature 
i s that the nedisn i s quite close to the lowsi^ quaxtile, 
iMle i t i s avay fras the upper qu»rtile. 
In «tt the six rainfall stations (figs. f ( to 61) 
that have been selected in lower Ganga-Xsniaia Dei^i the 
interquartile range for the noHth of SvOy la greeter at 
larger niaber of stations uhlllce those of upper and oiddle 
(Sanga*7«iisiR Doeb stations. The raiaDikll. i s ices Taxiable. 
•-1 r-
in July and 4\igu8t. The intQrqmrtilo fazige in S««pteiigb«r 
i s higher tli^ m timt of Sxscm* the highest vazlati<^ i s 
Maxked in the month of October* The high varlahility in 
this Qonth leads to independ£a>l6 and precarious rainl^ CU. 
for Qcricultutal pioposes* 
It luay be concluded that variation in June ia 
greater» and SvH-y ^^^ ^ugiist are the xeiniest isonths* 
Consequeittly the roinfiall i s less variable in these taonths# 
There i s a ims^ed di8C<mtint2ity bet i^een Svsm and July 
^*dle in Jtaly and Augtjst there i s a regular isiniSilX at 
eveiy station* In Junof at -earious stations a scnll 
varioihility i s recorded* At Sikandra Eao for eapisplo i t 
i s recorded as 12*8 per cent and at daharanpur i t i s 62*5 
per oflfittiihile less than 100 per cssxt i s recorded at few 
other stations* The »uCh siaaller irarlability of June laay 
be critical for agzieultural ptxxposesi becaiise the aonthly 
median i s low and any reduction in this aiBOUnt delays the 
agzieultural aperations* 
At i l l the stations July receives higher zeinf^U 
than August • At larger nustber of stations i t has alte 
tmm fbtind that the BMdiaii values are suf lleieiitly higNv 
g(^jig abore twenty centinetreSf iftiile in etlitr nonths idth 
sons ezeipti<ms does not vmmt seven centimetres* 
Thar© la a laajor aiscontinulty of ralnfaH betmawi 
i«pt«iilmr end Octoiber* It i s dlso obsorved timt tlie 
lntQrq.tia7tile rmige in Bvf^tm&mv i s higher than that of 
Jtine* As a result higher variations are in existence 
i^iioh can affect the agidctaituro to a considerablB extent* 
In October a greater variability la recorded • At a IAJ^QT 
nvB3b&r of stations tliore are a nardber of years liaen rainfall 
does not occur at a31| and for resmining years i t i s recorded 
with insigniUcant amount • 
The study of tho disgperaion diaoroias in Ganga-Tomma 
Doab clearly indicates tlmt the rainfall in the roclon i s 
much variable in the raonth of October* the next in orders 
being the months of Sept^ iOser ®nd June* It i s also observed 
that in the months of OTune and October the regiaarity of 
rainl^Ol i s most needed. Therefore agzieulture in the 
region i s much dwendent on the vagaries of monsoon* 
Althoui^ much of the dif>«Dd«nee of agxleulture axi meaisoon 
rain has been eliminated by extensive irfigatioK^a 
devfllopmont • 
CHAPTBH I I I - ' ^ a ^ \ ^ v ;^/y 
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There i s a lack of syeteiaatlo and ee ieat i f le 
Inforsatlon about the types of aolle of the Oanga^Tasnma 
I)oab« <irhe aouroea aTallabXe to the vrlter are The aol l 
of Indlft pahllehed tpr the Indian CtotmciX of Aerioultuml 
Beaeareh in 1963 § and the settlement reports and dis tz lct 
(rasietteexe. $he Qaeetteera and aettlveent reports* 
being the oldest source of infozcation provide & teztural 
olacoificatlon of soils» urjriLve<a &t by emperloaX oiet^ods 
for r@7€r£ae aeresrment purposes* fhe main basis of 
the so i l c las- i f lcation \M texturct colour, availability 
of vater and the level of the land* 
Sone Baps of the so i l s of India have been prepared 
froB time to tiae* but they are for the eeuntiy as a ^ o l e 
end naturally provide a generalised picture of the so i l 
of India* 
1. lay Ohaudhttri,s*p*, Acanral,f*R*, g**^^ f / I j i f l i r 
0»tta Bisvas, I.R.»0«pta,8*9. It ieiv^!fi i"T| | f» 
ThcMuitP.K*, fP« 5S5-5§. 
2* fhe f irst so i l sap of India vas prepared by L*J,J* 
Sehakaltky f»r the intenat ienal seeiety of s a i l 
science* His sap vas •mppleaeateA vitli the study 
of the national ccBditioas of s o i l fentatisA in India, 
1930* In 1955 Vadia,s*l*, KvlstaisA,ll*8* aad P*l*iiiilcherJee, 
an intreduetofy note en icoleftieal feundatiett of India 
•Bd prepared a s e l l aap pmblislied as plate ZZf im tiie 
BCMein ef the «eeUci«al •uirey ef India, 1 9 0 IMPS 
init iated by the «ev#ittMBt ef vttar ftviasli biit the 
data ef the s e l l annlysls and the s e l l wmm 9St% «f^X«hle 
Cftly for fev dls tr lets nan ef these naps S1IP« ««tall» 
• f s e l l types and elaasif leatlen in tlie B»ab veglMi* 
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7h« so i l s of tho Gaa«;a»T«KUia Dos^ aro oo 
tmifortt Bfid sittilar la tfaoir charaetoristies that i t 
i s oftsa diff ioult to diffsrsntiats ths s o i l of ons 
rogion from that ef ths other* HovsTSTt hassd on '^a 
tsactura* 
Eaoh typo of s o i l i s giveiit a loeal name these 
looal ttaaes are eren nov ge&erall|r accepted thxoughoat 
the OaagaoTamma Doaht although in sone eases a partioalar 
type of so i l i s knoim Iqr different Attae in different 
district* 
Broadly speaking the s o i l s of the Oangap»7aBnina 
Scab are alluvial and geologieally grouped under two 
categories naaely (1) The Ichadar and (2) Sliangar. The 
fc?*»*sy or never deposits consist of coarse grarel near 
the h i l l s aandy dajr snd sand along the courses of the 
rivers and fins s i l t in the level parte of the plain, 
fhe old alluTiuB i s represented tiy level plain ahove the 
flood level of the nain river and their trihutaries. 
These aoila differ eeaaiderahly in their texture and 
ranging fren sand through lean and s i l t to heavy e l iy 
vhieh are i l l drained and senetines charged with injurious 
sa l t known as rfk, 
fhe eharaeter snd fuality of the drainage eiMreiss 
a asMiidaraUt influsMe Ujpsn the quality and diatriMtie* 
of ^ e s e s e i l s . 
79 
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I t wi l l b« vorthvhllA lt«r« to staAjr the 
diatribatiOB and ebaraeteristie* o t Tarioos so i l 
typ«« Of Gaagft-Tawma Soab in datai l . 
^^* Mi«^>y aolle are markedly sandy» adjeeent 
to the river banke, bat avay from the banks the eoiX 
ohangee Into sandy s i l t to 8ilty» and beeoae s i l t y elay 
in the depiMssions* The kfaadar so i l s are alvays wixpoa^ 
to floods and water logging* This traot of khadar i s 
quite precarious for agrleulture* fhe relatirely elevated 
sandy traot» hovever remain proteoted against floods* 
!]!he sandy so i l popularly known as ^hur for the most 
part consist of sand of whitish colour. I t has many 
finer grades and Tarieties imen i t contains any appreciable 
mixture of loam i t i s fairly productive. At many places 
i t drifts or rises into zidges and hil locks, and becomes 
worthless. I t s moisture retentive capamity i s very 
poor. !Sie water table in this traot remains usually 
rmry h i |^ and at some plaees almsst at the surface. 
fhe general distribution of the sandy so i l s 
aloagwith other s o i l types i s sheim in f ig . i t from 
which i t wi l l be seen that i t oeeuvs nearly im eveiy 
d is tr ic t of Oeab. 
!• flui ascmraey of the lime dmBareatiag each type of 
• •11 isp however» limited. For the said map of 4ligask 
tmAEmKmw the writer i s indebted to Agarv^ I.H., «iii jMyvtvm^e.X.., 8*il 9rt3PWf omd Soil Verk in 9ttar Ymdssh, 
• •1 .x smd n (Allahabad, m t ) . 
8. 
The 9wmAf trftct rmm along th* dmlaag« Xiii«B 
of the T9gL<m In th« fom of long irrocaXar tends* 
fhe sandy soils of Aligaxli snd Ksnpar» hsTs 
bssn 8ti2di«d in dotal 1» and provlds a gensraliasd 
pleturs of the nature of thle so i l type of other dlstrlots 
of the Coah region* fhe sandy soils of Aligarh and 
Kanpor have the F«B« rangii^ from hasie at the inner 
portion of the river valley to s l i ^ t aoidio in the 
peripheral parte* feztorally the soils are assessed 
to he sandy to s i l ty loas and the oolour ranges from 
l i ^ t grey to ash grey* The percentage of the clay 
partioles In the sandy tracts are negligible* She 
sub-soils being eomparatively heavier* retains larger 
ouantity of vater* The alluviation of olsy i s markedly 
suffieieat towards the bettea* Som ti Jdulee are found 
in the sub-soily while salt effloreseeaeels auite 
1 
negligibie* ^ 
*^ Park Lt^ fpt 
The land between the torrents of the subHwntaae 
tract (Oher) in Seharaapur district» eeasiats of dark 
loaay soil* fhe tbin layer of the sol), resting on a 
1* igarwaltR*&*, A Sell Survey aai Sell «erk in 
iiehrotra»C.L*, mtwst Wtmimh^ Tel*! and II , 
Allaliaba«» lf$2* 
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•ub*»trfttutt of atoiiM and boaXdtr* •»• how«v«r mnwroiui 
torrtnta in this ar«a» vhieh q[alakljr drain off tha rain 
vatar and load to aoil aroaion. la aanjr parta tha 
undamaath atraotura haa baan azpoaad t»y tha cvoaaiva 
action of theaa torranta* *Bm ouXtivatad araaa 
unaffaotad \t$ aroaion* %x%% hovavar Y%VS prod«etiva» the 
Haisat iAiUetat groundaute rica and atagareana in tha 
l^ har^ f aaaaon and wheat aixad vlth gran* peas and barley 
^^ ^^ ® ly^ hi aeaaon, are generally aoim* Inadequate 
water 8uppljr» aoil eroaion and danger of fire to -^e 
thatehed graaa houaee in the aunmer are the main probleoa 
of thia area* 
fhe aandj loaaa are moatly coapoaed of an 
admixture of aand and loaSf where loaiB oonaiota of aand 
and elay partielea, Theae aoila oecapy a oonaiderable 
portion of a generally well drained plain. 
With regard to the diatyibation of the aandy 
loan aoila» i t will be aeen fron fig* i t that the 
tract eoapriaing aandy loan atzwteehea in an alengatad 
atvlpa along the main riwera Oanga and laMina, and mm 
juat in the iaMOdiate wiainity ef the Jdoilf landa* 
Theae long patehe* are well defined along the Yawina* 
8 o 
Tilt er«ftt«st vlflth of this traet i s whowa. In allg&rtit 
l-lathur« and Agra dlatflcta. flia uppar Xladt of this 
atripf eoToriiig tha diatrieta of Sahara&pvir» Musaffamagar 
M#arut and Bulaadahahr ia eonparatiTeJjr naxrov. 
fha aandy loan tract alon^ the Oanga ia rathar 
broad in Vp-p9v Doab, and interraptad by a long patch 
of good Qttality laa»> chiefIjr in ^ah» and Famibliahad 
diatriete. 7he sandy loan in the diatriete of Fatehpar 
and AXXahahad ia moetly oonfinad in Panda and Hind 
interflnat althong^ some portion aorosa the Bind river 
contains the aand^ loan typos of the so i l . A narrow 
patch of thle eoiX ie also found just adjacent to the 
Qaaga Khadar in Allahabad district. 
fha aoat eharaeteriatio featura of this aoil 
ia ita ho«Of«nity and ItTel topography throughout the 
area. She preaence of aandy ridgea reaching in height 
fron 3*00 te 9«00 netrea in the fom of dunes ia a 
atriklng feature found alnoat eveiyi^ere in the aandy 
lean treat. The texture ef these aeila ia predoaine*tly 
sandy t and ita eeleur raagea fren brevn to reddish brawn, 
the water holding eapaeity ia generally lew» with the 
1, Hukherjee»A.B»» "Merpiiegeaetic lature ef the Bhear**» 
I l^ l t f l ffftgritfllrft^ #fflffiil-t Msdras, 
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Tvsult that th« land ooTaxlse this s o i l ahova a thlraty 
appaara&oa* Md irharavar thara ara adaquata fae i l i t iaa 
for irrif^tloa tba aoll glvaa good ratum* Tha eonetaat 
usa togathar with the aasdy aatiara of tha aol l haa gada 
tha a o i l dafloiant in minaral autrianta. SmaU. aaouat 
of calcium ie le f t oTer owing to laaohiag. Eoat of 
the eandy loam tract haa a oomparatiTaly heavier auh<«oil 
and rataina a larger quantity of water* fhe lime 
percentage almost evexywhere ie low and being acidic 
in reaction* i t XB devoid of salt inorastation, The 
iron nodules are found in the auh*60ile almost everywhere* 
?hea6 so i l s are esn«rally poor in organic matter* and 
tota l nitrogen* 
A detailed s o i l survey conducted by the 
Department of Agrieulture of Qttar Pradeah in the Aligaxh 
diatr ie t , therefore suggeata that the weatexn bank of 
the Qangm poaaesaea the sandy loam aoil* fhe surfaee 
s o i l i s light brown* fhe surf see texture varies from 
a good quality loam to sandy losm* fhe sub^soils* are 
l ight brown to brown and at plaaea dark brown in eeleiir» 
with marked^illuviation of elay towaria the botioa* 
Hormally the auifase s o i l , to a depth ef 20 to 25 Cam** 
i s a well drained* very dark brown leoae loam that earn 
be plottithed and eultivated with ease* fhe iron nodules 
are found in the aub-seil almeat everywhere* fhese so i l s 
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m,T9 eoKpamtiT«ljr sort stlelor than th« othtr soi l tiyptt 
of th« dlttrlet . LlJi* p«re«Eit««« ! • Xev and K«ngin«s» 
oxiA« (Kgo) cxotads l i s* •v«i7Vli«t«, firalnag* ! • goo«» 
and as a eoBaaquaaea* aaXt afflora aeMwa i s naglibla* 
fh9 eoila ara Aaiatml to aeidie in raaotion* 
T}i9 proflla of this ragion i s foo&d to ba as 
foIXovsi 
Dapth (0B8«) 
0 - 1 5 
15- 33 
53- 60 
<0- 97 
IiX0it Drovn in eoloor sandy Xson in taztora 
ftiabla and malIov» nautral in zaaotion 
non- oaioaraouB* 
Box«n in eolottrt olay loaa in taxtura^ 
eonpaotf nai&tral in vaaotioni non oaloaraous* 
Dax^ bronn in ooloor, eXay ioan in taactuxai 
in duxmtadi oloudyi naatral in raaotion iron 
nadttlaa prasanky not eaXearaaas* 
Sana as abofs axoapt that iron nodulas ara 
1 
abaaat* 
f7-i44 : 
144-183 
toasar ClUtia^fyW 
flia laaar •siln loaallj ksam as Natl/ar ^9 
in diseannaatad patakaa - Mia alaacatad patah af 24iaagr 
1* sar ONMiiiMurr»B«f • , 
and a^avs* 
Acai«ai»B*R*, Ssils af Indian 
Xndiaft Oamail af 
AffiMitirai Basasffshf 
law Baiki*19€3» 
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•o i l s lUBS moxm or !••• pumll*! to tht KAII S«di 
PASeliii; tlirovch Allgafii* Stah KO& FamikJhftbma dlatrlets* 
A&othar tmot of thio so i l otarto froa th« ooathoni 
part of IStah an A tmwm tha northam half of Kainpori 
diet riot* QanaraXly apealEliig tlia Xeavjr eolla axa 
oonfinadl to Aligazlit Btahf Hainpurl* 7arxttUiabaiA» Etavah 
and eoMe portion of Kanpor dlstxlet Fig* $2. 
la aajorltr of plaote thaaa eolla are later 
apereed by the ealliie eolla eapeolelly in the depre«ied 
areas* Some eandy rldgea are aleo foimd on the 
perlj^eral parte of tMe traet .^ 
The eolle of IMe tjrpe have a poor water ftoMlag 
capacity and are not TOX? eultaJile for growing orope 
eepeolally in the ahsouie of Irrigation faoll lt lea. 
fhe texture of the eol l mages from aandy loam 
to loam and from loam to loai^ elay* fhe oeXoar depends 
ea the aaeuat of elagr preeent and* nnges from light 
grey to hrewilsh grey surf eee se l l s havlag mere saad 
show aeldle reaetloa with P«BU ralue aet mere them 7« 
while #a the ether hmad at plaees where the pereeatage 
of elay laereases» the reaetloa Is basis amd meaftly the 
earfaee Is eoTered with effloreseeaee* 
Xa memy depressed areas the pereeatsge of elior 
laereMes towards the Xswer depths» with the reealt that 
8' 
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kiUcar p«m ar« found la tht bottom. 
Th9 eonaoa eropo of tho aroa are laart l»ajim« 
and Buaso during tho khar^f aoaaon* Hixod cropping 
of bajra and aziiar i« alao proTaXant. fha oonoon 
r^bi eropa ara barlay and vheat. Paaa ara aljao 
auceaasfuU^ grovn on theaa eo i le . 
pijcray loamt 
Sbe olayay lonm tract ie i&ain3^ oonfinad to the 
low^I^ring araa0 of the Oanga-TasBuna Doab* ^ e r e are 
certain other email and narrov traeta running parallel 
to the course of the river Oanga» eapecially in the 
diatrlcte of Kanpur» Fatehpur and Allahabad. Fig* 62* 
Another tract of this s o i l type ia found betveen the 
Bind and Sanger nadi flowing throui^ Btavah and Kaapur 
diatricte* fheae aoi l oeeur in the lov-lying area* 
where Jhila and avanpa are the eommoii feature* and 
the drainage ia very much reatrioted. In the neaaeen 
aontha acme parte of the laada Buffer from water logging 
and ia more efttn found to be under lain by a thick 
f^* 0 ' illlyuc ®' ^ **** eaaea in the form of nodulea 
1. Bay Qiaudh«iy,S.P., •Soila of India{ Indian Oeunail 
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whlX« at plaets e«««at teg«th«r fotalng a a t i f f 
Jjqpemaabla rook i a Hio bottom layora* 
The soilo aro olojroy to elaytj loan in tozturt* 
but at elavatad plaooa the teatture ohangea into loas* 
I t ia found that the olay preaent ia aaxiaom at the top» 
bat deoreaaes w i ^ depth. On dxying the aoi l becoaaa 
vez7 oompact and hard, and ia pXou^ed vith great 
difficuXtjr* It ia grey* aah grey or dark grey in 
oolour tandiag to beeome blaok when aoiat. QeneraXly 
theae soi ls are very rieh in salable aalta» whi^ 
aoconalate on tho earfaoe daring the diy period after 
aonaoont ^ ^ go dovn in the aab-aoil daring the vet 
moasocm aiontha aa water aoooffialatee in the dispersion* 
The aalta preaent ia the aoi l are aaialy carbonate 
and biearbonates» bat aabetioatial cpiantitiea of ohloridea 
and aolphatea are alao found* 
The olayey loaa soi la of Kaapar end Fatehpar 
diatrieta are eharaeteriaed by their apparent aiai larity 
vith ilie Bundelkhaad aoils* Here, in theae aoila, 
the aipw of i l luyiat ioa are not aarked Texy clearly. 
CoaparatiTely acre iron ia preaent in theae aoila* 
The clayey loaaa of Kaapar are alao differentiated vith 
the other each typea by being acre aciAia ia reaction, 
aa a eoaaeeiucacc iajoricoa aoluble aalta are feaad aoeh 
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in qtta&tiijr. fh* «ost ttxlkliig f««tar« of th« soil* 
of Kaspor and Fatohpur aistrieta l los la tho doptli of 
tlio gsmtftd vator laTal vh l^ la as low aa 24 aatraa 
aaklBg wall Irrigation Taxgr difficult* 
f#"S£yi!2!ir4L>^4£/S!l4w^! ^eati?B 
!Chls method of claaslfloatloa la pureljr a 
convaatlonaX and takae Into aecotmt Hhe location of 
tho flalda from tha Tlllaga alto or tha amoimt of tha 
organic matter iihlch le appUed to tha soils* I t 
la a com]H>n praotloa among the villagers that they 
apply the arallable (luantltgr of manure to the fields 
lying close to tha populated areap slnoe there Is no 
extra expenditure on Its oartage* Koraovert being 
neareat to the aettlement^ they alao reeelve the human 
ezereta as the village folk uae the nearby flalda for 
easing themselres. All this lesds to the eoaeentratlen 
of manurea In the flelda altuated neareat the home*atead. 
fields lying a U t t l e away from the village site are 
manured eeeaslonally and these situated en the boundaxy 
of a village get U t t U manure^ . fhus the meet 
remnmeratlve erops are alvays groim In tlie Immediate 
1. Slstrlet aasetteer ef Kanpur end fatekpur. 
r '^  
a n Uk«]^ to bo erom furtlior off* 
ff loiiA aooroot to tko oottlosmt ! • ooXloA 
"A SiStl&A» ^p»lim or Ba«m vhilo tho latoxnodiftto londo 
aro ealXod •• Koniho. and tl&o out luring laiimaimrod lands 
axe nanod as B£AC:I^ S£» Polo or at aoao plaooo as Braha. 
PraotioaUjr i t sooss dlffloult to demaroato one 
elaee of the land from tho other* fho point at irtkioh 
ono olass passes into another i s therefore merely a 
matter of opinion* 
It vottld be vorthehile to poiMt oiat -tiiat the 
distinotion betveen the land surrounding the settleiMnts 
and the out lying land Taries f r ^ district to district* 
For instance in the districts of the Upper Scab the 
distinotion in ferti l i ty between the near and far off 
lands from the settlements i s imperoiptible» as the 
peasants of the Upper Doab aire eoonoaically vei l off, 
and are accustomed to manure al l thess fields vhether 
near the settlements or lying far sway, so that no 
portion is specially favoured* 
On the ceatrsry the peaaanta of the lover doab 
being generally poor, do met do si* 
1, llorelamd,W.H*, AM 
• i r n ' V. g8?*fl!L:U*<i{yi?*l.47. 
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Zn a«»g»-Ta»tmA Soab remt atrvtehcs of •aUiit 
«&d allcall XtaABf popularljr loieim as jai^ » yw»r. teallay 
o^ I2IS£* A'* gvnerally ditftribated in ih* Xov lying 
and i l l dralnad araaa and oat of 2.10 niXlioii of aorta 
of land Xylne iiiioultlT8.t«d» IA ^ tta.r Pradeah aa & raauXt 
of aaXt inematatioB ^ , a)}oat half the laad la fooad 
in Aligarlit Hainparlt Btairah, Kaapur and Fatahpur 
dlatxlota* 
Zn order to inTtatigata th« oauaa of thaaa vaata 
laada, a eoaaiaaiofi» lEnowi aa "Sah CoBMlsaloii<* vaa 
aatabllahad in 1876 to invaatl^ata tha oauaaa of the 
datariofatloa of tha aoils* 
Kaay auggaatloaa hara baim advanead to axplaln 
tha oauaaa of nl^ foraatioa* and Ita ramadial aaaaora 
to ahaek tha datarloratloa eauaad Iqr tha aalt affloraaoaaea. 
fha oXdaat thaaiy in thia ragard la tha narlaa thaarjr* 
Aeeordlag to thia^ tha Zado^Higativ dapraaalen vaa 
eoaaldarad to ha aa old aaa hadf tha aalX of lAXtik haeaaa 
1» AgarvaX,a.R., SaXialtar frohXaa ia SalXa AgriemXtiurmX 
laaaar^ la 0ttar Pradaah, 1950-56» 
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iBptygnatcd with wXf tfwm th« •xl8t«Ae« of •haLIov 
raam lagoons la a f oraor gooXoglOftl •«•« 
This thtoiy hM boan rajaetad on tha ground 
that tha antira Indo-Oaagatlo basin i s of frash watar 
aXluvlua to an unknown dapth, 
fh» prasanoa of Imparfioas elays la anothar 
eausa. In sub soi l this ela^ r obatvuets tha dralnaga 
and cOflo halps in storing tha undaxground watar undar 
saml ax<tasiaa condition and also proaotas aocoaiuXation 
of injurious smite of sodium and magsasium vhioh sales 
2 
the soi l eterila* 
fhe root eausa of the origin and «Beunulati(m 
of salt i s the iaparfeet drainage» and high vatar table, 
therefore an adequate draina ge» and a pexvaaent lowering 
(below 5 netres) of the water table i s a pre^reqioisite 
for the eliaiaation of the salt sffloreseeaoe* A 
sjsteaatie study regarding the usar soils rsToals that 
these soils are fbund to hare ebtaiaed the last stsge 
of alkalisatioa. fh9 P.H, Talue sad salt eeatent are 
higheet at top and deereases with depth. From textural 
1 • Oeatra» ¥ , , Iotas m Bah or Alkali Sells sad 
Sallae Veil Water. Isserd iJUI«» 
?al.ZXII, part 4, Galetttta7llio»p. a99< 
2. f assee A MBBWSI 4f the OeaXsgr 9i Zaila sad 
B«ma» T e l . i n , third JMlti«a» 
Galsm«ta» l^fT. 
and •traetuyml point of viov^ tbo allcali soils in 
aajoritj of essos, ftt first KOA soeoiiA Iiorisoas, aro 
found to 1M iaporriotts moA tk% ^vofilos of tlioao soi ls 
ars geBsral3y sssoeiatsd with l^nkar or hard elsa^ pan 
rsstriotiag ths upward aorsasnt and the dosmrard flov 
of vatsr* 
ChtBdoall^  tho salias and alkali soi ls are 
eharaotsrised by ths prssones of injurious salts lilcs» 
sodium oarhonatoSf soditin sul^atss and sodium ohloridss» 
with snail <|ttantitie8 of aa^ssiun and oaloimt* Shsss 
salts are present in solution in al l the ground water* 
During the rainy season silution i s vashed down to the 
water table* Xn the dxy weather period* an extensiwe 
evaporation takes plaee and this exerts a strong capillary 
pull upwards spinet the gravity on the water Whioh i s 
present in the pore spaee of the soil* As soon ss 
the water reaches the surface i t begins to evaporate 
and the salts spresd en the surf see as a white incrustation 
2 
known as re|i salt* 
1* Paseoe A Manual ef the Oeelegy ef India and 
Bums, ?el*ZZI, fhird lditien» 
Calcutta* I9«7* 
2* 9ppal» H*I>*, Xeelanatien ef Saline and Alkaline Iisnis 
AgarwalflUlU* faren Bulletin Be* 64, lam lafematien 
and Kibe,ll*il* lDait» Bireetcrate ef Bstessient mnistfar 
of Feed end Agriculture, lew Belhi. I9if» 
p*t5* 
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As i t hat %••» »«Btloii«4 •ftrXlcr ilmt th« Mda 
eaus« of th« orlglA and aeenaulatiOA of aalta la 13ia 
inparfaet draiaaga, aloagvltli tha high vatar tahXa. 
Cha raelavatlon of aaUna and alkallna aolla 
tharafove la Itaaad on tha foUovlag taehnlquMt** 
A pfa*raqttlelta for tha faolaaiatlon of ytaay 
eol le la to Xomr the tatar tabla pamaaa&tly to a dapth of 
tvo to to^ matraa balov tha surface •wmn during the 
monsooo montha* fhla ahould be follovad by flood 
Irrigation with good qoalltsr water laaohlog out tha 
aalta to wall baXov tha root eona* In order to aahlara 
this ob^eetlve» uaar landa ahould be dlTlded Into anall 
plota surrounded by earthen ettba:riDaest ao that they nay 
hold water* ffaeee plota auat be frequently ploughed* 
f 
by which the aalt wi l l be dlaaolred and leached down. 
Another aethed of reelanatloa of low or nedlun 
quality uaar landa la to treat the a o i l with gypaan 
(3 to 45 tana per aare) fellawad by fluahlag with plentiful 
1* Kan» A«X)«, Ptagaasis and BaaUsntian •! aaar 
taila* BnUatln la,4» XMaknaw»1951, 
p. 10* 
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•«pply of inrigfttion water and grovlng a oxop of dhainelia 
(aaabanla aeuXaata) aa gr«en aaaura and Xatar daTOtlag 
tha land to tranapXaatad riea, 
fba raeXaaatlon of laaar aoila haa been earrlad 
out near Eanpur and Allahabad* The method ia tNtfied on 
the application of heaiy doaaa of ^alaeaea (10*12 tons 
2 
per aore }* I t oontaine aoid&t carbohjrdratee> soluble 
calcium salts phospihatee and potash vhich readilsr remove 
a l l the important defects of the alkaline s o i l . 
I t ia estimated that the Maliaaes oontaini 
Between 60 6iid 70 per cent of carbohydrates 
4 and 3 per cent of potash 
2 per cent of lime 
and 0*9 per cent of phoaphorio aoid» iron alluainium 
oxide and nitrogen* 'Ihe experiment ahoiis that the 
Halaaaea vhich contain oarboliydratea in aoffioient amoiait» 
when added to the aoilf produce carbonic acid which 
ccmTerta tha aodiua oarbcoatea, into aodium bioarbonatea 
3 
and lime oonwerta aodium into caleii»» 
1. 3hafi,K.t Ae OeeyrmAey, 7ol.X7, » e AUgaxli Kualim 
TJmiweraity §eogra|lBiie&l 8eaiety»Alisaiii» 
19e8ir P»5« 
2. Shafi,n.» op«eit,» p*9* 
3* Iliar,K*R,, f J U . •ol.23» Part 2, 1938 ^December-July) 
MttkarJitS.X. • M ^ 4 - a 9 5 . 
and Biswas,I*F* 
fh« »eXiuiA%lon of ti>ay land is X»7g«ljr a 
physleal problem. It haff b«eii found t)»at vlitr* 
the w«ter table la not tii|^ enough to be within the 
efteotlve range of aotlve oapilXaxy aetlon or where 
the 8iib-eoiX le not totaXljir InpezmeabXe on account 
of the preasno® of t&e fcankar pm, aaar 0OII can be 
reclaimed for ai^rloalture or dfforeatatlon purpoaee. 
^Amt IX 
GOAStm I? 
CRASftBS IB XAHPPaB II OASQA^TAMOBJL POAB 
Oaaga-Tamum Boab ie mainly an agrleultoral region 
and l)aXoiig8 to a most fert i la and tliiokly popalated pnxt 
of Uttar Pradesh* lAiere about 10 aiXHon aoras oat of 
the totaX area of about 14.2 iBillion aeree or about 
1 
72 per cent of the land l e under oultlTation* An attempt 
hae therefcnre been irtade to etudy the leoaduse and the 
ohangee that have taken place during a period of f i fty 
years (1911 to 1961}* 
VIth the Increase In population and urbanisation» 
the preeaure on agricultural land hae Increaeed aubetantlally. 
fhle hae resulted In an eneroachsent of built over area 
on cultivated lands In the neif^bourhood of tovns and 
the preservation of good agricultural lands has become 
one of the serious problems of Isnduse planning. the 
erepplag pattern has also been ehanglag with the increased 
fae l l i t l e s of irrlgatlen availabil ity of manures and 
f e r t l l l s e z s . 
1, figures have been taken from uapublisbed reeord of 
gemeral Itmduse (Milan Khasra) of 196n Board of 
Bevenue Land Beeord Section* Lueknev. 
08 
In th i s study of landus* oha»CE«» l a Vci9 
QaBga-Iamma Homh oyr a p«riod of f l f ly y«ax«y t thal l 
hBiB hwmi tBlc«n as the ualt of atudy and tha ohangaB 
have been etodlod for each deoa&e beginning vith the 
year t911 upto the year 1961* 
There are two aain agricfalturaX aeasons in the 
region i*e*» the kharif or the eeaeon of sonuBer orope 
«&^ ^^0 rabi or the aeason of the winter orope. fheae 
eeasoBB are named after the soving period* The eoving 
period of kharif crops cosoBenoes generally with the 
advent of the monsoon rains» sometime in June* 
^ 0 rftbi orops are usually sown during the 
beginning of vinteze in the later half of October and 
are harvested during the months of April and early Kay* 
The percentage of fsur elasses of landuse 
namely 1} I«and not available for oultivationi 2) other 
uneultt3bxil%ii l«id, eJESludiag fallow } 3) Fallow lands} 
snd 4) ^et sown area haere been ealeulated in relation 
to the total area of eaeh tehsil* 
The land under th i s olsss of landuse eonprises 
those Iflnds which are put to non agricultural uses, 
audi as settlement* bnrial grounds» plsygrounds, reads, 
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r»llv«3r8» •BbftXlEBeatt • t o . , tad waiit* l«ad» kaovn w 
• 
I9ailag 1911 th« total arta \iador *l«Bd aot 
availabXa for eultlvatioa* avoontad to about 2»471,261 
aeras* Daring 1921 the araa laeraaaad to 2,580,936 
and by 1931 the total area under thie eategory reaehad 
2,619,669 aerae. 
Bovever 1^ 1941 the area under this oategory 
again reaobed alaoet the eaaie XoTel aa in 1911 i«e»» 
to 2,414,643 aorea, She aeact deoade aaw a further 
deoXine and the area dropped to 2,192,878 aoree* Bovever 
by 1961 there vaa a sl ight inorease lAiioh paahed the 
total to 2,223»387 aorea* I t aaar thue be seen that 
during the five deeadea ending in 1961, the area under 
*land not available for cultiTation* has fluotuated betaeaa 
2.2 and 2«4 a i l l ion aerea* During the decade ending 
1961, the area under vater bodies, eoaatrueti«a vorka 
and eeaetries inereased substsntially, vhile the arei* 
under the * vasts land* deeliaed* Ihia elearljr reflaeta 
the pressure of population on the land. 
Aa atteapt has bsen aade to ezaaiae the regioaal 
distribution of the aagaitude ef ehange over a petied 
of f i f ty years in this eategeiy of lead. 
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fhe ohangts hacn b««n gjrottp«d under four 
oat«gori«i. 
(i) Areas vhare the chemges has been very email in aaottnt 
( leas than 10 per cent); (11) iriiere i t i e email <vlth 
to to 20 per eent)} ( i U ) where i t ie large (vith 20 to 
30 per cent}} (iv) i^ere i t ie irezy large (vith 30 to 
40 per eent}* 
AyypB ifi^h Yf lyi Small Qnffgf .; 
Daring 1911 tvelre teheile were under thie 
oategozy* The ?ig. $3 ^ indioatee that the main 
ooneentration i e in the tJpper Soab ae ve i l ae in the 
lover ])oab distriote« The etudy further reveale that 
there did not ooeur any ma|or ehange in the areal 
dietribution of thie eategexy of lend in the next three 
eueeeeding deeadee (1921» 1951 and 1941)* Hovever 
in the laet tvo deeadee (1951 and 1961) a marginal 
inereaee in the area under thie eategory had been reeorded 
in Hueaffaxnagart Aligazh end Btah dietxlete.(fl0i«€4»b and e) 
There are eeme teheile i^ere infaet no ehange 
in aereage hae taken plaee and they eaa be eeneidered 
• • ' m Z •table* »aaA thoee vhere ehange he* taken plaee 
emee er tviee and they ean be termed ae 'moderately etable' i 
these vhere eheage has taken plaee many times (three timee) 
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they are termed a» 'tmetable* and finally those where 
acreage changes occur In either four or five decennials 
are termed as * very unstable* • 
There are four tehsi ls vhich are very stable, 
where the land under this oategpry remain the same for 
a l l the decades namely Havana, Xglas, Sadabad and Stah 
In the Keerut, Aligarh, Kathura and Btah distr icts 
respectively. There are s ix tehsi ls idiioh are moderately 
stable, and these ares Deoband, Budhanat Sardhana, 
Bulandshahr Sadar, Mat and KaSganj, belon^^ng to Saharanpur, 
Mathura and Etah districts respectively. 
There are some tehsils i^ioh are unstable emd 
area under this category *Land not available for 
cultivation* * varies many times during the f ifty years 
span. These tehs i l s are Hapur (Keerat d i s t r i c t ) ; IQiurja 
(Bulandshahr district) and Aligsnj (£tah d i s t r i c t ) . 
There are five tehsi ls Tiamely Saharanpur Sadar 
(Saharanpur district) Musaffamagar Sadar (Musaffamagar 
distr ict) Anupshahr (Bulandshahr d i s t r i c t ) , and Etimadpur 
(Agra district) vhich are very unstable and the acreage 
varies from deeade to decade. 
V?*? ^^V^ '^ y*"- fyoportion of I|»d not Available for 
cultivation (10 t e 20 Der cent) LMJd^  
I t may be seen from Fig* <9ft that during 1911 
seventeen tehsi ls vere under this category. The area 
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uiid«r thia eattgoxy i» highly XooallMd. This eatvgoxgr 
how«T«r oooupi«0 a oonaidarahle area hatvtan Saharanpar 
in tha noarth BXIA FazrukhahaA in th« south of tha x^gion* 
TldB tract oottpflaaa ahout five Aistriota* iri^ ara this 
oategorjr ooours in two tahails of Saharaapiup* thrae of 
Eaeaffaxnagar, four of l!eexut» thrae eaoh of Bulandshahr 
and AHgaxii dietricta, 
Another area of ainor concentration occurs in 
Btah> Hathura and Farrukhahad d is tr ic t s . 
The areal distribution as revealed in the 
Fig, Bjb clearly indicates the increase of acreage 
in this oategozy. A few tehs i l s vere added during 
1921 and the main areas of expansion vere in Farrukhabad* 
Kaapur and Allahabad d is tr ic t s , The total number of 
t shs i l s thus cane out to tventyfour, Blight change 
in the distributional pattezn of this eategoxy vas 
registered during 1921-31* During this decade tventyene 
tehsi l s vere under this oategery* 
the decade 1931*41 ! • max4ted by a eoasiderable 
expaasimit specially in Kusaffamagart Aligaxh and 
Allahabad d i s tr i c t s . On the vhele tventysis tehs i l s 
f a l l in this category. l o substantial change in the 
areal diatribution under this categery had occurred 
during 1941*91 decade. A nolabla ehange in the 
10.^ 
dl8trlbutlon»I pattern in the Xaiit 4eead«| 1951*61 
howcfrer had oecorrad and a ooaeldarabla araa had ba«n 
further added, i^iere In thirtyfotar tehails occupied 
th i s category* The Fig,64o indiea^tea one important 
faot that unlike the preceding tarend the areal eirtenaion 
during thlByear occurred in the southern part of the 
region* 
£m in the previous category, here in this oategoxy 
there are aeveral tehaile i^ioh are prose to change and 
aoBie not 00 prone to change* EXeTren tehaile emerged 
80 very atahlf. Meet of the eleven yeiy etahle teheila 
l i e in the dietriete of Heezut, farruishahad, Aligazh 
and Bulandahahr* Sphere are seven unstable tehaile 
and they l i e in the four districts of Bulandahahr, Agrat 
Stahf and Parrukhi^d. The veiy unstable areas 
constituting about seventeen tehsi ls occur mainly in 
the districts of Mainpuri, Fatehpwp and Xsnpur* 
Areas with Large Preeertien of Land not Available 
fTM^TM? «rro rTlif^T«MT»:»WTT7T711 
Ooaeidering the change, under above percentage 
eategety, it will be seen that in all there vere nineteen 
tehails oeeupyiag thia eategery during 1911* fhe largest 
eeneeatratiea ooeunred in the lover Scab distrlets of 
fat^fmr ami Kampur, and in middle ])eab, mainly in 
10; 
ParrokliAbaidi and Hainpuri d lv tr ie t i , Th«r« ir«r« a f«v 
tehsi ls In this oatvgorjr in Aligaxh aad i:itah dlstxlottt 
alJio. 
fh« dlstrilvationaX patt«n& r«ttaiJti«d BQ t^ or 1»S0 
the eaD« uptill1951« Hov«Tttr duxlag I96I a large 
situ&har of tehsllft had moved out of this eategozy* 2!he 
total number of the tehel ls under this eategozy i s 
redueed to eleven* fhe moat affected parts in th i s 
regard were the diatt iote of Eanpar and Allahabad in 
the lover Boab, 
Ayeae ylth Vfyy Lfygy Pyep^rtion of l^ and ^ t^f 
The areal extent of the land under thie category 
18 extrraeSjr Halted and aeldom shoved any change diiring 
the entire period under study« fhe boundary of these 
lands as reeorded in 1911 eling^ to the southern 
parts of the region* All tehsi ls belonging to this 
oategoiy thus reaaiaed llilljet* snd Tsry large proportion 
of land throu#ieat the f i f ty year period vere not 
aTailable for eultlTatiea. 
Land vhieh i s e l sss i f ied as "other uaeultttiable 
lands" i s sa lapertsat eategeiy of Isaduse* This eategeiy 
1 0 V 
•3celiid«0 jtaXlov lands «nd eonalsts of grovtSt forests 
XmD&9 pasture laM and uxmaad land. fhia olaas of 
landnaa oeeaplad 1»184t438 aeraa in 1911* It va» 
roduoed to 996*399 aorea during 1921* Bat during 
193ff i t roaa to about 19763*171 aoraa* Aftar 1951* 
ae the figurea indietfnea daolining trend had been 
in 
rogietered duxlng eubaequent deoadea a&iounting to404646 aox^a/ 
1951,555149 acres i n 1961, 
The unoultuz^ble Xmid does not exceed 50 per evnt 
anywhere in this region throui^out the period under 
study* and has been grouped into the folloving three 
categories} 
(1) Areas with very snail proportion of "other unoulturable 
land* (less than 10 per cent) 
(2) Areaa with small proportion of land (10 to 20 per cent) 
(5) Areas vith large proportion of aueh land 
(20 to 50 p»T cent) 
(1) ^yeaa wit^ Ye|y 8M^1|. Presyytion of "Other 
pfr ffil) 
The year 1911 is aarked by an extenaire diatribution 
of the abe-ve category* Aa aa^y as fortytve tehsils out 
of the fifty seren vere eeeupied by this eategoiy« Bzcept 
Yamikhabad and Btavah dlatricta* and a few tehsils in 
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other districts almost •••ry toliBiX had lind u&dar this 
oategozy* fhie ntaiia that aaall proportion (laaa than 
to par eant) of uaoulturabXa landa had aft irly uniToraal 
diatrihution in the area under Btudy^pig^g^i^), 
Kore or Xeaa sioiXar oondition» vith minor ehange 
exJUited duzlng 192U Soring this deeomial f ive aore 
tehsiXs vere added to this oategory and the totaX increased 
from fortytvo to fortyseven. (fig«65b) 
k eabstsntiaX change during 1931 and 1941 had 
hovever been laoorded. ^ e number of tehsiXs during 
these decades had been reduced to tventyseven in the 
former and tirentytvo in the Xater decennial* The areas 
where there vas a marked contraction of this oategoxy 
of Xand l i e in the d i s tr ic t s of Ktusaffamagar and 
BuXandshahr in Upper Soab, and Btsh, Kainpuri and 
Farrukhabad in the middle Scab. In the Xower Doab this 
category had been compXetely eXiminated. (figs«65oy 66a} 
Daring 1951 and 1961* a sXight iasrease in the 
areas under this category had bem reeorded and more than 
thirty tehsiXs were serered by this category* (fig,66b»e} 
Taking into consideration the ohsngea of thia 
category* i t i s found that the area did not fXuetuate 
in ssTsnteen tehsi ls and they remained fmxr stabXe these 
tehsiXs are XaxgeXy Xoeated in Saharanpur* AXigarh and 
I l l 
80A« adjoining districts Iik« Kathttra aad igra« Thara 
ara sixtaan tahails ifbieh ramainad aodari^ljr atal>la. 
ooirering BttXandahahr* fiaarat and Kanpiur dietriata* ThtiT* 
ara iiina tahaila vhieb ara unatabXa thay ara vidaljr 
diatri^tad al l ovar tha ragion. Vhila thara ara aight 
tahaila, particularly located in the lovar Soab diatriota 
mhXcSx ara vary onatabla* 
(2) Ayfaa yith ^^1 ^lypgyfiofi 9^ "O^^ fy tfii^ultmr^blf 
I.anda" (10 to 20 Par cailT 
fhia eatagoxy ooirarad a vazy amall area during 
1911* It will ba aean from Fig*65& that only thirtaan 
•ary vidaly dietributad tehaile W9T9 undar this eatagoxy« 
In the next decada thia oatagoxy dvindlad, and 
only aight tahaila fiBLBXn%& in thia oatagory* 
A i^anoaanal inoraistfia in tha araaa undar thia 
catafiny, hovarar had ba«n ragiatarad dui^ Lng tvo aueeaaaiTa 
daeanniala of 1991 and 1941* fhara M9r% lai^c 
eoneantratioaa of thaaa araaa in tha lavar parts of tha 
Saab, Sha total Bxwbar of tahaila oaeufl|A|ic this 
aatagery Tmrm tvmityaaTaa «id tvaatynina in tha raspaetiva 
daaaBniala.(iLgs,6$a tmA 66a} 
la tha aueeaading two daaadaa 1951 and 1961 tha 
nwibar of tohsila had onea again ragiatarad a fa l l to only 
soTantatB oat of tha fiftyaaT«i tahsils. (fig,66b»s) 
11, 
I t is obTiooa from th* abov* vtudy tbat this 
eatAgory haa baan dwifidXia^ s and axpandlBft appraelabXjr 
and duri&e tba fifty yaar paxlod thara ia only ona 
tahsil— Sikandrabad in tha fiulandahahr diatriet iihieh 
Vi^ B vary atabla. fhirta«a teheiXo aoatXy located in 
tho aoutham parta of the siiddla Doab vara modarataljr 
atabXe> Oaven tehails vr% unetabla and thaea are 
widely distrit)uted aU over the region, Veary unatabla 
tebsilB are largely oonoentratad in Btawnht Kanpar and 
Allahabad dietriota in lover Coab region. The total 
ntifflber of euoh tehails are nine* 
3« mm YUK^imf ?iropor|fft?^ 9t Pli^ ey Jnoulturfib^ff 
JiaNlff HiP to ?9 pfr fffM) 
7hia eategory infaot doea not hare any aiaabla 
diatribtttion to aerit a detailed atudy* 
The tem fallov land ia applied to the lands 
vhiah are not laiader eropa at the tiae of repertiac bat 
vhiah had been ae«n in the reeent paat. Oeaerally 
fallov land a are divided into tva elaaaea— old fallov 
landa vhieh eoapriae theae lands that hare been left 
ttaatilised for more than five year*. fha aev fallov 
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lands iBclud* thoB« lands v h l ^ v«r« not soim at tha 
tima ot crop raportine« bat W9rm aovn ono or tvo yaars 
bafora or -^ay wara laft fallow altbar in ona aaason 
or for one ooaplata w^ttr to raplanlsh tbair fart l l l ty* 
AB ragard the obanging trand In tha fallov 
lands in tba Oan^-Tanuna Soabt tha araa during 19t1 
was 1t301»868 acres, A daoado latar* that Is in 1921 I t 
rosa to 1>6$0»694 aoras. Bat in tba following tbraa 
sucoessiva decadas i,a«» in 1931> 1941 and 1931f tha 
Figora daellnad to 725t177 aoras, 485f489 acres and 
476,762 aores raepaotively, Howewr in 1961 the area 
again increased eubstantially and was aeooiintad for 
as 69^,699 acres* 
She increase in the fallow lands during 1961 
was mainljT due to the rise in the acreage under sugarcane 
cultivation particularly in the diatt iets of Upper Soab, 
fhe fallow lands also hawe l^en grouped into three 
categoriea baaed on percentage gradings« <1) those with 
very snail proportion of the fallow lands ( l e s s than 
10 per cent), (2) those with laa l l proportion of above 
land (10 te 20 per cent)* (3) those with large proportion 
of i t (20 to 30 per cent) aid (4) thoae with verr lari^ 
proportion (30 to 40 per cent). 

115 
11-^  o 
Tli« l«0t oat«goz7 do«0 not «xl8t9 ualik« 
the pr«Tloufi tvo el*w«« of Itfidus*. 
^rf»f i»jil>> Y*^ ^**^ ?roportiofi 9f Fft^ -^ w ^iP4 
l i f e f^rffi fp pty eyn^n 
It v iU be eecn frcm figs. 67a and 67b 
that duflng tlie tvo euoeosstr* d«ead«0 of 1911 a&d 
1921 •xospt a fair dletrlota malnX^ r in tha Xonar and 
the upi>ar Scab, aXaoat avary part of tbe region ia 
doainatad by this eategory* In al l tbirtyfour and 
thirtyone tebeile out of tha total of fiftyeeven in 
the region vere imder this category during the reepeotive 
deeades* Apart fron the minor fXuotuatione no outstanding 
change had occurred during the falloning decades* 
A large part of the region manifeats Teiy stablf 
to aoderately stable trend* About tventyssTen teheils 
are ZfOLJlilSllt* «hil« thirtythree ahov •oderately stable 
eonditiona. And only three tehaila are unatable. 
Much of the verr stable areas l i e ia the districts 
of Nsexut and Bulandshahr in the upper Oeab and Aligaxii 
in the middle I>oab. tte other parts are ifftrilt,to 
11' 
Aiffc« With 8»aU Proportion of fmllcm ImnA» 
(10 to 20 por eont) 
The fallow lands undor this oategory remain 
the BBine daring f irat tvo deeennlala (1911 and 1921)* 
la these deoennials a substantial area f a l l in three 
districts of Btavah* Kanpur and Fatehpur a l l Ijring in 
lower I^ahy as well es in the tvo distziote of £iahaz«npar 
and llueaffamagar in the upper Soah— Fies»67a»^»o az^ d 
^i09. 66&,be0 indicate that no maxk«& change 
during the fallowing deeadeswas recorded. 
The occurrence of this category during a l l the 
decades imder study suggests that £1 is either unetablf 
or very unstable in a large majority of t ehs i l s . 
Land under this category i s yr^ry limited in 
th i s regiout and shows a JKWiaal change in the areal 
distribution. 
The Figures reveal that at the begianlng of the 
period under study# eld fallow was aore extsnsiwet as 
eoMpared to the new fallow* However after soBetiae« 
the eld fallow was brought under ploui^ specially in 
sugarcane growing d is tr ic t s of upper fioab. 
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In 1911 th« land QttA«r old fallow was roeordod 
as 895t003 aoree. Boring I96I i t vas 130*228 acra«» 
vhioh ehovs a deor«a0e of 7249775 acres. On the other 
hand the area tutder other fa l low (including largeljr the 
nev f&llov) in I9II vaa 446,855 acres and in I96I i t 
^as re^otered as 565t417 acres that i s an increase of 
118»616 acres, 
gBf BOm ARM 
She net eovn area he^ been studied in detai l and 
the trex^s in the regional patterns of distribution and 
the changes that have been brought about in the abo^e 
class of landoae have been studied* 
The net sovn area aeeounted for nore than 71 
per cent of the total reporting area ift 1961* 
The net sonn area has substantially ineressed 
sines 19f1* Ths area soim in 1911 seeoimtsd for 8t935«789 
aeres« After a decade i«e«» 1921 the net sown sreabeeaBe 
8*404*779 acres, Xa 1931 ths total ast soim area in 
the region vas reported as 8,708*211 aerss. In 1941 
i t was 8*843*330 acres. In 1951 i t vas 9*262*273 acres. 
Xa 1961* the total area sown aecountsd for 10*320*504 
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For the study of areal change- four groape 
hare been recognisedt 
(1) Areas vlth small proportion of net sovn area 
^ (40 to 50 per oent){ 
(2) Are* vlth large proportion of net soim area 
(50 to 60 per oent)t 
(3) Areas with very large proportion of net sovn areas 
(60 to 70 per eent}| and 
(4) Areas with extremely large proportion of net Bonn 
area (70 to 80 per oent) 
Figure 69a reveals that during 1911 the 
net sown area under this category occupied a very small 
proportion of land In the region. There were only 
six tehslls under this categozy* The areas of 
ooneentratlott of these lands were In the lever Doah, 
It can be seen clearly thst during the next sueeessiTS 
decades a gradual dsellae of this category had taken 
place. Figures 69b to 70s Indicate that In 1921 
and 1931 there vere fire tehslls, vblle during 1941 
and 1951 they vere only four and tvo tehslls respectively. 
This categozy vas completely eliminated In 1961. 
The changes In the categoiy shows that no vhers 
It was weiy stable. However three tehslls are moderately 
stable and el^t veiy unstable. 
ArmM with Imratm Proportion of Sir 8oim Ar#a 
159 %9 ^  P^r ff»n^) 
ThiB oatogoxy was largely conoontratoA in the 
middle and lover Doab dietxlets* Daring 1911«> twelve 
tehsilB under thie oategosy vere mainly located in 
Btab, nainpurif f^ urxuldiattad and k^ anpor dietriotB* She 
dietribtttional pattern during the next deeennial ehove 
a certain :amotmt of s tabi l i ty vith f i f t e« i tehei l s 
under this categozy. A tfeoade latter the number of 
tehsi ls rose to tventyt fhe distributional patteini 
during the next succeeding decades did not remain stat ic 
and the oategcfy began to dwindle in extent. As the 
Figure: 70a»b»o «^o» that during 1941 there 
were fourteen t ehs i l s , in 1951 five and in 1961 there 
remained only two tehsi l s under this category* 
She decline of the area under this categoxy as 
also in the prewious categoxy i s a clear manifestation 
Of increase in the percentages of the net sown area. 
Ko area in the entire region ie marked as yrr 
stable* However four tehsi ls are moderately stablf. 
•*^^ liPti^3>f and fourte«i tehsi ls are wery unstably 
for the above categoxy. The moderately stable areas 
l i e in Kainpuri, Jltawsh> and Kanpur d is tr ic ts . While 
majority of >miH% f^ •»« Tfyy Wi^»»^t tehsi ls are 
located in lower Boab d i s t r i s t s . 
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^Qftf nf^ Tfnr ^ « f i fy9P^ f^ |>9fi 9^ |IfI ^ 91^ Arti 
Fig. 69a 0hoii« that in th« ytar 1911 this 
OQtegoxy oooapi«d fourteen -wry videly located tehails, 
bat in 1921 few more teheila vere added to oalce tHe 
total to nineteen tehsils under this category* Shere 
vae m decrease in the subsequent decades* Shore vere 
sixteen such tehsils in 1951* &a expansion in the 
area under this category is hovever well max^ ced in 1961» 
vhen the number of tehsils rose to about tusntyone 
tehsils nhieh vere concentrated mainly in lover Doab, 
Zt v i U be noticed that changes occurred a great deal 
and very stable areas are of rare occurrence y only 
one tehsil Boorkee in Saharanpur district is very stable* 
Seven tehsils are moderately stable» vhile ei^t and 
tventy teliteils are unstable and very unstable respectively. 
JTg to ^ i>fr of»t) 
fhia category remains stable upto 1931 but after 
this deoade» areal expansion took place gradually* 
IXiriag 1911 sad 1921 fifteen tehsils mostly 
located in the upper and the lover Doab eonstituted 
this eategery* Vhile during 1931 the number of tehsils 
vaa reduced to eleven. During 1941 and 1991 the 
tehsi l^thb eategery vere mainly located in upper and 
1 or c i 
lover Soab* Xn th« r««p«etlT« ytarst tvtntgr and iilB«t««& 
tvfasilB constltmtad thl» eategoiy. Fiurthar expansion 
in area took plaoa in 1961. Whan tvantyfive tahaila 
oooupied this category, 
fhe tvo adjoining dietriots ot Buland^^ahr and 
Aligaiti oontain four very stahle t^s i la / id i id i aeana 
that net aovn area in theae di8triote» throughoat the 
fiftgr yaar period« regained between aoTenl^ and eightgr 
per cent» while seven were isoderately at able and they 
l i e in upper and middle ]}oab. Ten and aiSEteen tehsila 
majority of which are located in upper and lower Doab 
are unstable and very unstable respeotively* 
The ooeurrenoe of this eategoxy i s a clear 
indication of hif^er order of agrloultutal efficiency* 
figure 69a indicates thmt duriag 1911 only 
s ix tehsils» widely distributed in the districts of 
upper and middle Scab occupied this category• Oaring 
1921 and 1931 the auaber of tehaiXs reduced to three* 
Inuring 1941 constituted this category. Tliia category 
howewer occupied conparatiTcly larger area during 1951 
1^  c!l) 
and 1961, vh«n about nln« tahsiXs uainljr locatad 
iB th« uppar and alddla fioab districts «ar« undar 
this oategoiy. 
There i s only ona taheiX Oathraa in AUgazh 
dietriot vhich i s vaxy stable» three tehsile Ba^hpat 
(Reerut distriet) , Xgl^ (iOigaxh dietriot)» ana 
Sadabad (Rathuza dietriot) are moderately stable, 
tvo tehsile Deoband (Kusaffaznagar dietriot), Hapmr 
(£ e^erttt dietriot) are unstable; and six tehsile--* 
Budhana (Hueaf famagar distriot), Sardhana (Heerttt 
district) , Bulendshahr Badar, and .^upshahr (BulaadAhahr 
district) , Eat( ICathura district)and Etizcadpor 
(Agra dietriot) are v9ry unstable tor the above 
catdgory. 
CHAPTJBR T 
!HE CHABOSS IH THE BBlAtlVE BASK 0? mi 
(1911 to 1961} 
m!mi^M*mmtmfmmnmssn2mwm^ 
The rdlative position of strtngth astoag the crops 
0, th. Ga^.,r»»„. Ba.b can b. « « . . . * .«r r « W « «.„ 
in each parg&as i& order of psroentags of the total 
harvested oropland occupied lor each crop, She crops 
occupying first* second and third ranks hare been mapped 
for each pargana for 1911 f 1921» 1931* 1941» 1951 and 
1961 and the resulting patterns of the distribution 
have been shown in Figures from 71 to 76 
flr^t Ranking Cropst (their distribution and changes) 
Fig. 71 shows the distributional pattern for 
the crops that ranked firet in percentsgs of the total 
harvested cropland in the /ear 1911* It will be seen 
frcB Fig. 71 that wheat holds first place in large 
aunber of parganas* In eic^ tjr out of a total of 
one hundred and fortysiz pargsAa* or roughij sixty 
per eent of the area» wheat acoupies first rank* Thus 
1* Fargaaa stands for the saallest adninistrative 
unit of a district. 
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thr«« divtrlotfl of upper Soab !••«, Sahanakpur* 
HuB&ffaiwtgar azul Haarat* ii^f« except three parganaa 
in all the remai&lDg f ortyalx par^ganaa vlieat ranked 
aa a tlrat crop* In dietrict BaXandahahr of upper Doab 
and all the diatriota of aiiddle JH>&hp vheat ia no more 
the donlnant orop and there are oeoaaional patches in 
diatriota like Ktah and Hainpari vhere it ranked aa 
firat crop. 
Mother erei^  i^ich oocapied firat rank ia 
harley-peG« oixed. Xt oooupied firat rank in ahout 
thixtyfiTe parganan* The aain areas of eoncentration 
lie in the diatriota of Aligarh of middle I^ab* and 
Fatehpur in the lover Soah. Apart from theae areas, 
it vaa widely diatrihuted along the river Yaokuna on 
the veatexn aargin of the region vhidh ineluAes tvo 
tehaila of Eathura, one tehail of Agra and tiro tehaila 
of Stavah diatriota* So»e patehea of thia orop aa 
firat rank alao oceunred in the diatriot of BiOandahahr. 
fh9 third important e^opa that oecupied firat 
rank are Bajra-ashar Mixed and jovarHurhar Bized. Ihey 
ranked aa firat orepa in about twenty parganaa lying 
aainly in the diatriota of fitah, Farrukhabad and 
Kanpar. 
^ 1 
« ! 
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The picture of the f irst ranking crops apart 
froffi thoee menti«ie4 above gets blurred as one considers 
other crops Mke vheat-gnm aixed* Daise» rice and grsA 
because neither do thi^ occupy any sleable area nor do 
they show eny distributional pattern* 
The existence of f er t i l e land vith loasor soi l* 
f a c i l i t i e s of irrigation from canals and ordinaxy vella 
have enabled vheat to oocu^ the f i r s t position in the 
dis tr ic t of upper IDoab* 
Th@ Btm&y loam i n the district of AligaTb» 
r^athura and Agra replaces vheat by barley«>pea0 miiced* 
After a lapse of ten years in the 19211 Fig« 72 
The position of f i r s t ranking crops as ahonn in I9II 
has not substantialXy changed* However a snail change 
i s noticeable. I t v i l l be seen from Fig. 72 that 
barley-peas eixed began to lose i t s previous position 
and occupied tventyseven parganaP instead of thirtyfive 
in 1911. Sugarcane appeared as f irst rank crop for 
the f i r s t tine in Keerut distr ict after replacing lAieat* 
The year 1931 shoved a s l ight extension of the 
area under firet rank vheat over the past decades. 
Vheat during this period extended i t s areas in the 
dis tr icts of Bulaadshahrt Aligarfa, Stah sad Tarrokhabad* 
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and r«pIao«d bftrl^jr-peat mixed and vh«at*graBi mlx«d* 
fhue isgr 193! ii)i«at b«o«»« th« f irs t raidcing crop in 
mueli larger araat in uppar and aiiddla Doab, i^tioh 
oocupiad a9i« than fift^faavan parganaa in tha ragion. 
^ziothar aaxkad ehanga in thie period i s tha 
raplBeement of iMurXey-peaa mixed ^ barley mainly in 
tvo diatricta of Bulandahabr (upper Boab} and Aligaxh 
(middle Doab) aa f iret ranking crop* Bince barley ia 
uaed aa the aubetitute of idieat i t eliminated peaa and 
began to oooopy land aa a single f irat ranking crop. 
Hovever the position of bartey-peaa mixed in the lover 
Doab remained moatly unchanged. 
Fig, 73 ahoas that in I9^t tha area under 
wheat aa flrat rank crop had increased largely in 
thoae areas ahere barley and barley*peaa mixed were 
occupying firat rank i . e . » in Bulandahahr and Aligaxh 
diatricta. 
The ether f irat rank eropa which had inoreaaed 
their areaa are jovar-arhar mixed and bajra«>arhar mixed. 
Iheae oropa after replaaing firat rank crops l ike 
barleyopeas mixed and wheat extended their areas lazgely 
in diatricta which are located on the weatem flank of 
the region. Beaidea that riee whicii had emerged aa 
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f i m t nmk crop in tone pmrtn of low«r I>oab in 1941» 
has further i&oreasad i t s area attar raplaoing barlty 
and barlior-paae mi»id in Fatehpur diatriot of lovar 
Soab. Sugaroana aftar a gap of two decades again 
reappeared as f irs t rank crop in alXeast tvo par^ g^ oias 
of Heerut district of upper £!oab.(f^g, 74) . 
In 1951 a significant change has taken place* 
Fig* 75 shows that during f991» sugarcane emerged as 
f i r s t ranking crop in parts of wheat dominated are«i 
of upper 2)oah* & suitahXe climate» development in 
irrigation, availability of cheap lahourt improrement 
in a regular supply cf ohemieal f er t i l i s ers and manures, 
good quality land» and the estahlishnent of sugar 
factoriest resulted in a siipiifieant increase in the 
cultivation of sugarcane and made i t a f i r s t raiflcing 
crop in those areas of upper Scab where formerly wheat 
dominated* Another importaal oh«Qge in the upper 
Seab in 1951 ie that the fodder «asumed the position 
of f i r s t ranking crop* I t wi l l be seen in Fig* 75 
that in the upper I)oab» after replacing wheat, fodder 
haa eone to eeeupy the f i r s t ranking crop in many parts 
of upper Seab* Ihe rearing of catt le assumed greater 
importmnee f irst ly beeause of the food habits of the 
people who migrated to India frem Fanjab and Siad after 

1 'J"" 
the partition of tht coxmtxy In 1947i and who tako 
conaiderablo aauBOunt of nilk and milk producta and 
B«oond3or tha z«pid grovth of tha urban eantraa l ike 
Dalliif Kaeratf Saharanpar* 
Tlia otiiar firat ranking oropa vMdi had ealnad 
the ir poeition in this period are iritieat^^rais i8iaeed» Jovar 
and bajra mixed with arhar and maiee in laany parte of 
the region. 
In 1961» the new trends which had appeared in 
the preceding decade fur^er strengthened and the area 
under augaroane aa f irat ranking crop further expanded 
during thia period and ocoupi^l about t h i r ^ parganaa* 
vhioh was more than double the nuQber that exieted 
during the last decade, 'B19 stain areas of concentration 
of augaroane as the firat ranking crop lisiated in the 
veatem half of the upper Boab/ BarlesT^peaa mixed 
had also gained aoae poeition in the middle and the 
lover Doab* The other f irat r^ak crops hovever shoved 
no significant change orer the laat decade. 
Unlike the f i r s t ranking cropst the distributional 
pat ten of the second ranking crops i s not aa clear cut 
and rather fragmentaiy. At fev pla«e» hovever* there 
are sisable and eempaet areas. 
It v i n bo m—n from Fig. 71 that In 1911 
wheat axtcndad ovar a large part of Bulandehahr 
(uppar Doah) and AXigaxfa (middle ])oab) diatriota* and 
then at fev plaeee in Itah and Farrokhehad diatricta 
(niddle Doah}* In aU there were tventyfoar parganaa 
where idieat occupied aa aeeond ranking crop during thia 
year* Barley, peas, sugarcane* bajra* Jowar and rice 
occupy negligible eeoond ranking poaition* Oraai> barleyr 
peaa mixed, miiset rice, bajra-arhar, mixed, jowar-«x4iar 
mixed and foddar emerged aa an important aeoond ranking 
crops in the region* Gram occ&pies about twentyone 
pargjuiae, concentrated largely in the weatem parte of 
SeOiiaranpar, Muaaffamai^r, Keerut and Bulandehahr 
diatricta of upper Ooab* Oram alao occupied a aiaable 
area ae aeoond ranking oropa in Kanpur diatrict* Barley 
peaa mixed ie another aeoond ranking crop and waa 
concentrated mainly in the diatrict of Bulandehahr 
(upper Doab) while in other diatricta belonging to the 
lower Soab, i t occupied in patohea* Other important 
aeoond ranking eropa are bajra^ariiar mixed and jowar-
aztiar mixed whicb oecupied about thirtythree parganaa 
of the region. Theae two mixed eropa were largely 
eonoeatrated in Btah, Rainpuri and Farmkhabad diatrieta 
of middle Boab, and in Fatehpur diatrict of lower Boab. 
Foddar «aa alao an important aeeond ranking crop iAd.eh 
loD 
•zt«iid«d oy«r A larger part of Saharanpiur» Kusaffaraagar 
and Maarut diatxlota of Uppar Doab uliara i t oocaplad 
aavantaaa parganaa* Hovarar* foddar doaa not oeeur aa 
tba aaoond rsokldiig crop in othar parta of tha Doab. 
Fig. 72 Bhova tha araal diatribation of aaoond 
ranking oropa during naxt point of tiaa i*a«» 1921* 
Hovavar barlay-paaa mixad aa a aaoond ranting orop ehowad 
a aignificant inoraaaa in araa undar i ta ouXtivation. 
fhie lBcraa0a mfi raoordad in tha diatxlota of Eainpuri, 
Farrukhabad and Stawah in tha ffiiddXa Boab, Kanpur* Futahpur 
and Mlahabad in lovar Doab whara i t oooupiad tvantyaix 
paxganaa. Xn tha aana yaar a larga nurabar of tha aaoond 
rankifig oropa daoraaaad in thoaa araaa* fha outatanding 
daeraaaa hovavar oocarrad in tha araaa of jfovaxwarhar 
aixad and bajra«>arhar aixad and foddaf• 
During 193t» tha diatributional pattaxn of tha 
aaoond ranking oropa aa Indioatad in fig* 7? olaarljr 
raTaaia that tha araa undar >aisa and foddar aa aoeond 
ranking oropa had axpamdad« Iha araa undar aaoond rank 
naiaa had ineraaffad nainljr ia tha diatrieta of Saharaapur 
and Balandahahr in tha Uppar Oaabt iriiila Xtah and 
Parmkhabad in tha niddla Doab. Tha araa undar foddar 
aa aaaand ranking orap «aa inoraaaad aainly in tha 
14 \J 
Saharanpur, HuBaffamagar wid B««rut diatrlete of Upper 
Ik>ab. 1!he other eecond ranking crope nemely sugarcanet 
jovar-arhar mixed» bajra-arliar mixed» vheat^gram mixed* 
barley and rice reoorded insignificant area! increaee 
in the region* In the eone year the second ranking 
oro^ like «heat» gram and barley-peed^ mixed shoved ft 
mailed decrease* 
iheat ae the second ranking crop lost much area 
in ^ligaxh district* vhere i t vas replaced by barley* 
hB^TB. and barliqr«*peadf) mixed. Oram as a second ranking 
crop vas holding a considerable area during the last 
decades* but i t could not occupy even a single pergena 
in this year* In most of the parganae in Upper Boab* 
gram as second ranking crop vas replaced by fodder and 
sugarcane* vhile in other parts of the region maise* 
jovar and bajra replaced it* the other second ranking 
crop which had lost i t s signifieanee in 195! i vas barley-
peas mixed* In about nine parganas barley-peas mixed 
as second ranking crop gave the place to the second 
ranking crops l ike vheat* maise* jovar and bajrs* 
Fig* 74 shevs that during 1941 there vas 
a general areal expansion of majority of crops under 
study* A eonsiderable area had come under sugarcane 
as seeond ranking ersps* The lAieat gained the second 
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ranking position in Bilandahahr dietriet of I7pp«r !)oab» 
Alie^nti and Btah diatrlete of middle Ooab* Sugareana 
cultivation had el«firatad i t s position as a aaoond ranking 
crop in north-aastem parts of Saharanpur* Piusaffaxnagar 
and Heerat diatriota of Uppar I^ab« The other aaoond 
ranking orope ^lioh shoved a marginal inoreaae in the 
region are vheat*gra» mixed» gram, harley«pea8 mixed 9 
bajra» jovar and fodder* fhe onl^ second ranking crops 
which recorded a decline during this decade are rice and 
maiee. Bice being eoi important second rank crop of 
Saharanpur and Eusaffamagar distr icts was replaced by 
sugarcane end wheat in the 0pper &oab» and by barley-peas 
mixed and ba;)ra in the lower Doab* 
Daring 1951 the distributional pattern of the 
second ranking crops a* indicated in the £lg*7$ reveals 
that after a laps of two preceding decades (1931 and 1941)* 
wheat again emerged as important second ranking crop of 
the region and occupied about thirty two parganas, which 
were concentrated largely in Upper and the middle Doabs, 
Vheat-gram was the other second ranking crop which 
iaprowed i t s position* and occupied almost the tttme 
number ef parganas as in 1921 and 1931 • Barley and peas 
also showed s l i i ^ t iaproTement over the last decade* 
fhe maiae which had been eeeupyiag eonsiderable area as 
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0«eond ranking crop, had daolinad oonaidarably* fha 
other aaoond ranking eropa triiieh did not gain in ar«al 
•xtent are harXey-paaa mixad and augareana. Ba^ra and 
f oddar hovaTar ramainad unchanged. 
In 1961 a significant ohanga oeourrad B» shovn 
in its* 76 saoond ranking i^eat further impxt^ ved 
i t s poeition» and oooi^piad nlnataan mora pa rganaa mainly 
in 0p0ar and middle Boah dietricte , where i t replaced 
largely the eecond rankit^ fodder and sugarcane in the 
Upper Soab and bajra> malee end barley in the middle 
Boab. 
The dominant eeoond orope to wheat were peaus 
and maieet which gained a considerable area in moat of 
the middle Doab distriota* In the same year the two 
second ranking crops, namely stigaroana and fodder had 
lost a considerable area in the Saharanpur, Kaiiaffamagar 
and Meerat d is tr ic ts of Upper Qoab. She other second 
ranking ereps whi^ eoald not occupy the pre existing 
position are barley and rice, 
Fig» 71 iadieates that during 1911 maiRS was 
an outstanding third rtnkiag erep with large eempaet areas. 
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In faot i t vtm vld«l^ d i s t r i^ t«4 al l owr th« r«gion. 
Th9 moet ooBSpieuouA ftr«a0 uAd«r aalB* f e l l la th« 
dietricte of Bulaiid8hfthr» (Upper Doab), Aligax4i» Btah 
and Halnpuri (middla Doab). 
Sha other important third ranking orope were 
fodder and e:2garo£Lne» vhiah were isostly concentrated in 
the tipper Scab and in Bome parte of Diddle Doab, Barley-
peaa miined, ba^ra>»arhar mixed and jovar-axhar mixed 
occupied larger parte of £tah end Hainpuri in the middle 
Boab, and few email parte in lover Doab. 
fhe distributional patterns of third ranking 
crops in the year 1921 ae ehovn in f ig . 72 ehove a 
oloee aifflilarity to the pattern of the preceding dec«BSe 
of t911. 
^^» 75 ehow that in 1931 a eubetantial change 
had occurred* In thie period augarcane emerged as the 
third xwaking erop in the dietricta of Be^aronpur* 
Husaffamagar and Heerut in the Upper Boab. Xheat idiioh 
vaa not a third ranking erop in 1911 to 1921» now emerged 
under thie rank in a tract botveen Aligaxii and Staweh 
aleag the rirer Temuma in the middle Ooab* 
Fig, 74 ehovs that in 1941 fodder 4a a third 
ranking crop had been greatly replaced fegr eugarcane in 
1 4 ; 
«lai08t a l l th« 4l0trlet0 of th« tJpp«r Ooab and In 
Aligaxii and Btah diatrlota of aiddla Soab* 
Vhaat aa a third ranking crop vas nainly oonfinad 
to the diatrieta of Stavah eo&d Xanpar in tlia lowar 2)oab» 
while gran and rioe ooopied largar parte of Upper Doab 
and lover Doab* 
Pie* 75 ehova that in 1951 augaroane and 
fodder v € l l l held a dominating poaition in the dietriote 
of Upper Doab. Beaidea thwet ^am occupied a aubatantial 
area on the treatem margine of Upper Doab end i&iddle 
X}oab* Mother important third ranking crop in this 
period «ao vheat»gram mixed, vhioh after replacing wheat 
and barley occupied oonaiderable area In Stah* HaSnpuri 
Farrukhabad and Etavah diatriota of the middle Boab, 
A atrikiag ehange in 1961 aa ahoan in Fig. 76 
vae that augaroane aa third ranking crop vaa eliminated 
from almoat eTorsrvhere in the diatrieta of Saharanpar* 
Nuaaffarnagar and Meerat in the Upper Xtoab. 
I t may be recalled that during 1951 #1961 
augareaae had emeirged aa a firat rank crop in ^ e upper 
Ooab region ae a l l that haa happened in that i t haa 
appreciated ita poaition from third ranking crop to a 
f ivat ranking crop. 
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Sugareant as a tbif^ raaklag erop, haa baan 
replaoad bjr vhaatr BTtm Blzaa» malsat grant vhaat and 
foddar* Sha poaltion of vhaat In thie raglon had fallan 
ae a fixet ranking o » p to a third ranking crop in tha 
uppar Ooah. Agra diatricta and in lovar Soah dietricte 
of Etavah and Kanpar d ie tr ic t . fha poaition of othar 
third ranking oropa ramain praotioalijr tmchangad* 
^ e ohez^as in the diatrilmtionaX pattame of 
oro^ and their relative ranke ia the oatoome of action 
and inter-aotion of various fact ore affecting agriealture» 
like eoi l and oXimate and aooio-eoonomie fletotore* 
^ e three diatricta of upper Doah namely Saharanpor, 
Ruaaf famagar and Keerut are quite distinct in having 
l i ^ t rich loam vith admixture of a and and clay, ^eae 
aoila are versr favourable for the groiith of iribeat. Apart 
from f e r t i l e 8oil# adequate irrigation fac i l i t iea* uae 
of email aoale mechaniaed implementat easy availability 
of credit f a o i l i t i « i are acme of the factor* giving 
riae to large aeale cultivation of wheat and augarcane* 
Ihe figure ahoviag the diatributioa of f irat 
ranking aropa for the yeaxe from I911 to 1951 reveal 
that the core araa t^r vheat ia confined to the above-
mentioned diatricta of upper Soab, A email area wder 
14o 
wheat 18 also found in dlotrlots of Stall and Kalnpari 
in tha Blddla Poab, 
The daralopaant of oanal irrigation oouplad vl l^ 
the growing population preaaure on the land have lad to 
change the dropping pattern in the Mitlre region in 
general and in the upper I^ab in particular during the 
two laat deoadea (1951 and 1961} under etudy. In theee 
deoadea augaroane haa replaced the mcmt important pre* 
eziating f irst ranking lAieat crop in varloua diatriota 
of the upper Scab. 
!^e middle and the lower Boah do not show say 
eignlfioant change aa far as the cropping pattezna are 
ooneexned. fhe dominating f irs t ranking crops for a 
majority of deoadea can be named as barley-peas mixed 
jowar-azhar mixed and bajra-aztiar mixed. 
y9^ftl Yplum^ 9t 9^tmi, 
fhe changea among the eropa that are leading 
ooeupieza in the 6anga*Tamuna Soab have already been 
examined* It now aeema worthwhile to atudy the changes 
of a l l the oropa under atudy taken in the accumulated 
form* 
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IShe total ehoxg* in the ftcr«ag« of tho aboro 
1 
oxops taJEtn aa a group as j b« conaidored vith a viav 
to find out the areas i^ere the cropland use pattema 
have be«a etahle or dynamic. A tal lying of the 
percentage points of inoreeee and deorec^e aisong these 
o r o ^ hae therefore been taken to provide a reasonably 
accurate ooBtparative measure of the tota l volume of 
change that has occurred over a period of f i f ty yeans 
(1911 to 1961) recorded at decennial intervale* 
3!he measure of percentage of that harvested 
cropland involved in the change amtrng the selected 
crops for each pargana has be«a attained vith the help 
2 
of summation method. 
• " • • . I . . I I . I . . . I I . I . I I i j i » . ^ 
1. Among the crops that share the total harvested land in 
the region under study, sixteen crops have been discussed 
while the rest of the crops having l i t t l e bearing on the 
amount of t^e to ta l volume of change have been Oiitted* 
2* The summation method vorked out below i s very simplei-
For every erop an abbreviated fractional expression has 
been prepared amd the pereemtage points of increase and 
decrease have been calculated for crops occupying the l e t t tv 
cropland in each pargana in the regien. A erop identifying/ 
together with any existing percentage point of increase 
i s placed in the numerator of the fraction and an idemti-
fying le t ter together with amy existing decreastag value 
has been placed in the denominator, fhe percentage point 
values of the numerator and denominator have been added 
up separately. The two sums indicating a numerical 
fraction as a result of these eomputation an index has 
been male available for indicating the tota l percentage 
of the harvested cropland affected in a given pargana 
on account of the ch«ige in relative strength of the 
crops. 
SupposiBg that after the computaliom the frastien 
18/12 for a particular pargana i s obtained i t would 
than clemirly indicate that eighteen per cent of tho 
ecntd.•• 
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OANGA-YAMUNA OOAB 
TOTAL VOLUME OF CHANGE 
1911-21 
PERCEKT or TOTAL HARVESTf0 CROPLAND MVOIVCO 
m CHANGE AMONG THE MAJOR CROPS 
KtlO»€TRES 
1 
INDEX 
p ^ 2 0 <0 PERCENT 
^|^8£LOW20 • 
[NAJDATA NOT AVAiLABLE 
. ^ \ ' ^ 
r»f77 
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fh9 71CIB.77 to 8f aliev • oo»paratiT« rift of *r99m 
vhoro th« oropXasia us* pattern «i« tithor roXatlToXjr atablo 
or djnaanlc* Zt aoy bo otato^ tlio aroao vhoro tho OIIMDCO 
aaoag the ooXeoto6 erepo looa t h n 20 por eoat of tho total 
oropXeaA io put imdor xolatl'voly sti^3« oato^oigrt i ^ l o tboso 
areae i^ero tho magaltaAo of tlio total oliaago ie botvoon 20 
sad 40 per oent of the total cropland hm been categorised 
as imstable or aeaeltlYo. 
M ea^aatloatioa of Fig«T7 aboee that the oondltioii of 
relative i&etabilitjr doxing 1911 end 192! prevaile over the 
laxsor areas of Qaag»»7ai8tma Boab. the aoet distiaot areao 
in this respect honenrer located in three dietriots of 0pper 
Soab namely Sahar«npar» Itasaffaxiiagar and Keerot. And tvo 
districts of Fatehpar and Allahabad in lover Soab, Sone 
parts of the dietriots Aligai^, Hatharat Agra, Btah and 
Haiapuri in the aiddle Soab also shov unstable areas* Th^ 
areas ehioh ware relatively stable es regard the total 
TolaM of ehenge vere confined to me diatxiots of Btilantsbahr 
(IFpper Soab), Itahp Famikhabad« and sons portion of Haiapuri, 
and Itaaah dietriots of niddle Sesb* In the lover Soab 
Kanpar and a snail pateh in Datehpur district shev the stable 
Centd**«*2 
harrested land his increased ander eertsin crops end tvelve 
per e«it has decreased vnder other craps, ths largsr of the 
t«e digits has iherefitre been platted en the asps far that 
paigaMa besaMM of the fast that lbs pereentage of total 
cropland is invelTod in sane fom of land msc sneng the 
selected crops. 
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Ihifliig the deeade to«tv««i 1921 mid 1951 # •» i t i t i&dlOft««d 
in the llg*78 v«T«aXt el««rl7 that th« atAhla mx^tm luvr* 
ell^litly •Xjpasded in th« 0pp«r fioah minl j in tha dlatriot 
of Saharaapar and in diatvleta of Aligaxht Hatbnrat Acr& •BA 
Halnpori of middle Soah. Fatehpuv end Allaliat>ad didtziote of 
lower Boat) also shov a e l i c i t expansion of stable areas, 
Daring tliie decade the ana table cLreas on the other hand hare 
expanded in the distzlota of farrakhiibad, Btwah of laiddle 
Boab and la Eaapur distriota of lover Soab* 
Paring the decade betveen 1951 and 1941 the area 
ohoifin^ inotabll i^ dazii^ preceding years has largeljr 
eoBtraoted as la shovn in Eig«79* Boverer during 1941 end 
1951 again the expansion of onstable areas aoourred in the 
upper end sdddle Boab as i s shoan in fig* 80* 
Daring the decade betveen 1951 and 1961 (Fig»81} a 
substantial expasslos of stable aress has taken place 
thrcoi^toat the region* 
faking the tresA of the distiibutienal pattexns of 
djaiKic or stable areas into eonslderatiea* It nasr veil be 
coaeliided that In Oaag^ ^Tamna Scab anch of the stable areas 
l i e la the niddle and lever fie ah* Oa the other hattd» the 
dynasde or sensltiTe areas are generalljr eonfined to the 
Upper Scab districts* 
CHAPfBE YI 
QABGA-YitflimA DOAB (1911 to 1961) 
In tbfi developing agrlculttaral cctenoes, the 
importance of combinational analyeie of different eXemi^ its 
in a atudy of cropland uee can hardly be ever emphaeieed* 
f 0 knov and to analjree variable poaitione of individual 
crop within themselves as their integral complex» the 
Gtttdy of crop combination regions beeomies indispensable* 
The stiidy father reveals the important features of 
agricultural landscape of marea* i« a matter of fact 
vith 
oroi» associate/one another not by mere chance but as a 
result of deliberate option^ and the choice is not 
arbitraiyt hut on the other hand selected on the basis 
of envir(mmental conditions, such as climate* hydrologio 
and edaphic controls, and economic influences and social 
behaviour prevailing at that time. The study of crop 
association, therefore not only concerned vith agricultural 
landscape but gives an appropriate measure, as to hov the 
human response is involved in diversified miA complex 
aggregate environment* 
tarious statistieal methods have been applied to 
delimit crop regiona. in the early twenties and thirties, 
t" '-^ 
the method VGDB generaXljT based on s ingle crop distribution» 
but such crop regions presented over generalized, over 
s impl i f ied picture of agricultural regions e . g . , Cor» b e l t . 
Cotton belt and wheat be l t s in differant parts of the 
world. The demerits of such s ing le crop regions has vezy 
we l l been highlighted by tfeaver in h i s a r t i c l e "Crop 
Combination regions in Middle western regions of United 
1 
States of America**• He c i t e s an example of com b e l t , 
where in com i s not a uniformly pre-eminent crop. As a 
matter of fact in some parts of corn b e l t , the land use 
posi t ion of com in re la t ion to other props i s more nearly 
l i k e that in certain d i s t inc t ly non com belt d i s t r i c t s 
than l ike that in other parts of com belt i t s a l f . 
On the basis ofthe scale of l e v e l of importance 
for selected crops calculated from the mean or average 
for the farmer. 'East Pakistan* (now cal led Bangla Sesh), 
the areas of very high, high, medium, low, very low 
importance were demarcated, and grouped into d i s t r i c t 
2 
regions by Johnson. I t might hold good for a particular 
coimtry or a region tak«a as a whole, but involves a lo t of 
calculat ions in respect of a very large n\imber of small 
uni tes l i k e pargana or block in a region. 
1. Weaver, J . C , "Crop Combination Regions in the Middle-West**, 
^•Qggphieal leview. yol.XLIV,1954, PP. 
175-
2 . JelmtOAtB.L.CJ'Crop Association Regions in Bast Pakistan", 
Qeographv.Vol..XIJII.1Q58. pp.86-103. 
A e l i c i t iaprowttifiit on the above method vsa 
introdueod by BTelsoB who oaloulatod the standard doTiation, 
and vox at least three grades on accoont of the deviation 
from the mean for eaoh function in the following manners 
average plus 
1, Standard deviation (B.D*}» average plus 2% 
Standard deviation (2 S»I>»)> and average plus ? standard 
deviation (9 S«D«). All the values so obtained are 
grouped together provided of course* they are more than 
the average and rated as 1» 2f 3 or (Bigh, medium and 
low). £hi8 method may be suitable i^ere an over a l l 
picture of relative importance of various crops in eaoh 
unit i s required for the whole region. But in these 
oases no consideration i s given to leading crops of 
individual units. I t often happMi that leading crops 
are excluded while the lower ranking crops are included 
in the c<»ibiaation. I t would be more proper* to group 
these crops of the twit , which have a positive deviation 
from the average of a l l the crops in the same unit 
i t s e l f . 
1 
In 1934 Weaver adopted a s ta t i s t i ca l formula 
for crop combination analysis of the agriculturally 
important region of middle west in the U.S.A. Tha method 
1. Weaver* J. C. »**Crop Association Begions in Middle 
Western fiegiea of United atates of Aiioriea? ^t«|lfM<?f^^ l»Ttf¥» Tol.XUT* 
popularly knoim as nliiiauB deviation vas ealoulatad In 
tarnuB of real pi^roantages for a l l the poeaibla eoffiblnatlona 
in tha unit takan into oonsldaratlon, against a thaoratloal 
standard was 100 par oant in a single erop, $0 per cent 
in each of two crops for tvo crop combination» 33«3 
per cent in each of three crops for three crop combination 
and so on, 
ye aver* 0 method suffers fro^ certain limitations. 
I t Involves a good deal of mathematical calculations* 
and tends to produce a highly generalised picture in 
areas having large number of variants or areas vhere 
the f irst ranking crop has a very large percentage* 
Ooi has modified Weaver's motived by substituting d^ 
9 n 
with d or the sum of the squared differences» and 
therefore the combination having the smallerst d wil l 
be the combination formed by major crops only. 
As a result of s ta t i s t i ca l processing of data 
according to Dol*s method* an attempt has been made to 
delineate the crop combination regions in Qanga-lTamuna 
Scab* with their distributional ^ange that have taken 
place during a period of f i f ty years (1911 to 1961). 
1. Coit&.y "Industrial i^tzuoture of Japanese 
Prefectures", Proceedings of UM>. 
Regional Conference in Japan, 1957»1959t 
pp. 310-316. 
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The entlrs p«riod has been divldeA into five 
deoennlala. ^ e crop combination regions have been 
deleniated for eadi decennial and depicted on the nape 
(Figs* 82 to 87 ) • 
Zt «ilX be seen from the Figs, 82 to 87 
that the most salient featuze of the czop combination 
region i s the absence of mono cultnrej two and three 
^erop combinations during 1911» eoid mono culture and 
three crop combinations during the rest of the period 
under studjr* 
r^ APS n9t1 to 196|) ^ 
Three Crop Coabini^tion Regions 
^g* 82 vottld show that three crop coabination 
regions do not appear aayiAere in the region. HoveTsr 
they eaa be seen in the decade ending 1921 in Fig, 83 
that at least in one pargtfia Bidauli belonging to distr ict 
of Httsaffamagar in the Upper Oaaga-Tawma Ocab, Here» 
graia, wheat and feddar a»a the three crops in the 
coBbiaatien. Fig, 84 chovs that in 1931 the three 
crop coabinatioa region occurs in the i^ aharanpur pargaaa 
of BsharsBpur District ifhcre vlieat ccMbiaes with r ice «id 
1G3 
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foddar* i^ala during 1941 th« nhov ooBbiaatlon also 
oeouye in tba Shanli pargana of Husaffamagar district 
whera foddar i s th« laadlng orop follovad by irtiaat and 
8ugareana*(Fig« 65)* 
In 1931> thia oonbinatlon appears in Oaorala 
parj^ kua of Haarut dietriot {MQ* 86 ) • Sugareana i s 
the leading orop eaaooia^ted vith idieat and foddar* 
Hoverery by 1961 the three orop oonbination 
appears only in one pargana Shikarpur of Hazaffamagar 
distr ict of Upper Soab* (Hg* 87) 
I t viUL thus be seen that the regional extent 
of the three orop combination i s restricted to three 
districts of Upper Boab namely saharanpur^ Husaffaxnagar 
and I^eerut* Secondly there are five crops namely nheat 
sugarcane» foddar, rice and gram vhidi are involTed in 
the oMibinatioa in the different parganas spread over 
f ive decades* thirdly sttgarcme appears in the eembination 
in the latter half of the period under study. 
'ig* 82 shows that the four crop combinatlim 
regieaa occur in two Upper Scab district nsaely Saharampur 
and Husaffaraagar. 
ic; 
Pour pargana* naaaly Falsabad* MuBaffarabadt 
Ooagoh and Daoband ly las on the vaataxn aarglaa in 
Sabavanpur dlatriet* and alz parganaa nanaly Bag^at 
Cbarthaval, Thana fihawant Bidaall and Khatauto* ooirerine 
the central part of the diatzict of Haaaffazna^r f a l l 
in the f<mr combination regione, 
33ii8 ooBbination ia hardly aeen in the Hiddle 
Oanga^ YaiBuna Doab. Sowever in the Lover Doabt three 
wide scattered patches oorering ^barpur* Hathgaon end 
Eotila lying in the Eanpar and Fatehpar dietricte pssaea 
the above mentioned oootbination* Wheat oooupiea a 
larger share in l&e combination, than other crops l i t o 
grantf fodder and sugarcane* In the Lower Scab, on the 
other hand, coarse grain crops l ike barley-peas(Bdzed)t 
and big iDillets*pige(m pea (mixed) predominaile in the 
combination* By 1921 the fo;ir crop combination in many 
parganas disappaaxs with the reault that the areal corerage 
under thia eembiaatien shusinks to a marked extent. Only 
five parganaa namely Baghra and Shamli in Muaaffamagar, 
Chapraali in Heerut, Hathgaoa and Ketila in Patehpur 
diatrieta paeaessthe abOTC meatioaad eombiaatioa* fhe 
parganas ef Baghra, Hathgaon and Ketila howewer retain 
1911 position. Vhsat holda a dominating psaition followed 
by gram, feddar and r i s e . Sugareaae ia eliminated from 
the eembiaatiOB.C^C* ®3) 
IG o 
Fig. 64 shovt that daring 1931» with tht 
•xo«i»tion of B«ghr» pargana (Musaffsiiiagar) tha four 
erop eoBblnatlon axtanda furthar to B9fn otiiar parganas 
9»g, Sttltanpttr* Saraava and iSagaX (Baliarattpar} * Jhlnjhana 
(Kueaffaznagar) Daurala (Kaemt)* Eotlaganlar and Qhaalpor 
(?atehpur)« The eropa that are involved in the oossbination 
are idieat» foddar, barley-peas (nixed) Bi l l e t s and 
pigeon pea (mixed)* rice* maize» peas and eugaroane* 
Wheat i s a dominating orop in the combination in the Up£»r 
Doab folloired by foddar and sugarcane t idiile barley-peas 
(mixed) i s the major orop folloved by millets-pigeon pea 
(mixed) and rice in the above mentioned oombination in 
the Lover Doab* 
A eomparision of Fig, 84 end fig, 85 shows 
that dazing 1941 the area under the four crop combination 
has farther extended* This combination eoTsrs a considerable 
area in Kuaaffamagar district* vhere five parganas 
(Husaffamagart Gharthavalf Gordhanpur* Bholtaheri and 
Jeoti Jansath) Ue in the eps^fPi K?U Pft^l - QjMi %im% 
and three parganas (Jhin Jhana* Kairana and Bidauli) 
l i e in the Kishna-Yaanma tract . The parganas of Oongoh 
and SeSbaad lying in the Saharanpur diatrict and Chaprauli 
and Saarala in the Meerut diatrict alao shov the four 
crop eombinatioB. The same combination occurs in the 
I G O 
pargaaaff of Kanpvor and Kora 1& tbe district of Kaapur 
and Fatalipur 3 i^fig in the Iiovar ])oal>. Soring thia period 
augaroane and foddar haire inproved their position and 
hold the second vmk in moat of the parganaa. 
the areal distrihation of four crop combination 
regione for the decade ending in 19?tt aa depicted in 
FM* ^^ reveals that the areaa covered by the above 
oombination in the previous decades have been interrupted 
and become XJ^ &ited in extent and spread over Qn3^  s is 
parganas in the Upper I)oed» vie Baharanpwr @»d Bas^ pur in 
the Saharenpur dietflct» Baghra» SheffiXi end EandhXa 
in the tlusaffernagar district* (aiaprauXi in Meerut disti lct , 
OnljiT one pargana Bathras of Aligarh district in UddXe 
Boab and tvo parganas, Ghasipur and Karari belonging to 
the districts of Fatehpor and iUJahabad respectively in 
the Iiover Soab also ahov tiie sane combination* 
Jkdequate faeiXities of irrigation from tube-wells, 
increasing demsnd for sugar, better transport faci l i t ies 
and easy aeeeaa to local markets led to the increase of 
the sugar eultlvatioa particularly in the Upper Soab* 
the componental behaviour of the crops in '^e 
Lever Soab districts has remained more or leas the same* 
fiiiriag 196t, the distributional pattern of four 
erep eombiaation can well be appreciated by the fact 
that a considerable esEpansion of areal coverage under 
this eombiaation bas taken place* 
1 i U 
Pig. 87 show tliftt th« grt«t«r d«gz«« of 
coneontration a t i l l ponlata in tho Uppor Xtoab dist^iote 
namely Baharanpur* Kutaftaxnagar and Haasttt* i ^ I a the 
diatvlota of Aligarh and Fainakhabad in the Middle Soab 
and Sanpur» Fatebpttr and Ulahahad in loiier Doab show 
euoh a combination in patohee. 
In Upper Soab the parganas of iakur> Qongah 
and ^anglaar of Saharanpur district» Charthaval* farchapur, 
EtisaffaznagaTf Oodhanpar* Kairana, Jhin Jhana, Bidauli 
BhozKa Sambhalherif Jeoli Janaath coid Kandhla of S^uaaffaznagar 
dis tr ict and Baraut» ChaprauXi and Heexut of Fieex^t 
dis tr ict hoXd the aboye combination» vhiXe the pargiE^as 
of liorthal in Allgazh ]>iatrict and Chhibra&ou in 
Farrokhabad district in Mddle Doab» along with pargana 
Alcharpur and the pargana Kaapur in Kanpur district t 
parga&as Kora* Aya ahah» Hathgaon in Fatehpor district* 
and ^ e parganaa Kerail* Atharban of Allahabad diatriot 
also show the four orop eonbination. 
Zt wil l be aeea frea the Fig* 87 that aoae 
atrikiag changes have eeearrei in the relatire ranka of 
crops that for* the four crap eeabiaation* Vheatt vhieh 
ooaatantly occupied the doainant peaitioa in the previoua 
decennials has coae to occapy the second place in the 
Upper Boab districts» and augarcane has emerged aa the 
I t—I 1 
leading orop* Foddart rice and oalssa occupy either 
third or the fourth poeition. 
y i f f Cyt^ p Cp«hiim|i<>p Rfffiieiiff. 
Fig. 82 ahoim that the five crop 008)biiiati(m 
i e largely oonoeBtrated in Kueaffanagar diatriot of 
the Upper Soah, i^ere aix out of f i fteen parganae ehov 
th is combination* Tb» other fragnented areea with 
th i s combination are the parganas of Saharanpar* Hagal 
(Saharanpur distr ict ) Hasthanapur and Chaprauli (Heerut 
district) • 
Firoeabad in ^ r a distr ict i s ^ e onl^ t ehs i l 
in the Mddle Ooab tdiicsh shows the five crop combination. 
I t i s quite significant that f ive crop combination i s 
completely abaent in Lover ]3oab* 5Phis i e perhio^ because 
the s o i l s 6t the districts of the Xtover Soab are sandy 
to Sandy loan* irrigation f a c i l i t i e s are >ueh lessf and 
the poverty of the people has led to the large scale 
depwadetiee on cereal crops. 
I t may further be seen that vith the exception 
of Firoaabsd in the Middle Deab vheat ir the major crop 
in the five erep eombination. 
She distributieiial pattern of thia eembiaaticn 
in 1921 (Fig. 89 ) shows that two slustevs, one lying 
in the Upper and the ether in the Lover tanga^Tamma Soab 
ar« of 8OiB0 •igalfieane«. Xn th« Upp«r JiowSb a lainge 
ar«a \ind«r this ooablnation la ooverad 1^ tvo distrleta 
namely babampor and Kuaaffaznagar* f«n out of tha 
fIftaen pargeuoaa In the dlatriot of Seharsnpur and eix 
out of aeventaen parganaa in dletrlot of ^usaffamagar 
shov the eoterganee of five crop eoffiblnatlon, fhrae 
parganaa In fieerut dletrlct oan also be inoluded In 
the above blook,. \&eat le the leading orop In alJBoet 
a l l the areas under thle combination• lOneat l e folloved 
by i loe , gram« eugareane and foddar« Malae, big millets 
and barley are some other oropa idiloh enter In the 
combination vith a negligible percentages* 
In the lover Boab the patches of five orop 
combinations Include about ten parganas. I t Is hovever 
significant to note that wheat does not find a place 
In the combination. Ihe Important crops associated 
In this combination ares Barley peas (mixed) bulrush 
millets mixed vlth pigeon pea and rice. this disappearance 
Of wheat can be explained by the fact that the aaady 
s o i l s and Inadequate Irrigation fac i l i t i e s haa led the 
oultlTatloa of poor cereals l ike a l l l s t s sad pigeon pea. 
Fig. 64 shows the areal dlstrlbutloa of flwe 
crop eomblnatloa during deeade eadlag 1991. I t wi l l 
be aean from Fig. 84 that the area under the flwe 
( O 
orop eofflbinatlon hats 1»*«ii r«daG«d to m l«rg« extent 
particularljr in Qaharii&piair d is tr ic t wh*r« only four 
pargaaaB could ratain thair praTioua position• Tha 
dlatriot of Husaffaznagar in tha Opjpar Soab does not 
ahoir waxdii olianga. 
In tha dis tr ic t of Meerut of Oppar Scab thera 
ara not isadx ohangas In areal extant of this combination* 
In tha &Iigarh distr ict of Hiddla Boab» i t occurs only 
in thd pargana fCorthal 
In Xiover Boab the five orop oombiiiation oeeuze 
in the pargenaa Ghatampur and Eanpur in tha district 
of Sanpur, after a gap of tventy yeara, idiile tha 
pargana of iOcbarpur i s a nev addition* The two parganaa 
Aya3i Shi& and Bhdala in Fatahpur distr ict retain the 
previous position and another pargana namely Kutila 
i s added to thie area. Vheat again holda a predominant 
poaition in a l l the parganas of Upper Soab districts* 
the other important crops are suga reaae and fodder» 
vhile barler*peas (mixed) i s the leading crop in a large 
number of pargiaaa in the Lowr Scab with rise taking 
an important position* 
The Fig* 85 for 1941 shovs that the areal spread 
of the f ive erop aembiaatien region has gradually increased 
compared to the previous position in the Upper Saab* 
1 i 1^ 
In {{••rot the ama und«r t h i s eottbinatlon vms 
confi&ed to only two parepnaii (Chapraull and Bara^t} 
during praoading daeada* hat i t has axpandad by 
isoorporatiag four more parganea (Bar&awa» Eulana* 
IlasthaiiBpur and Sithore), 
fhe degree oi concentration of the fiye crop 
ooflihination in the Kiddle Scab ia vezy iimited 
4^ig. 85 ) • 
fhe epatial diatrihution of the five crop 
combination in the Lower aengsp-lTaiBuna Soab doea not 
0ho« any significant change. I t v i l l be aeen from 
Fig. gg that there ie a small patch ( tehei l Etavah 
of Etavah distr ict) which ehows thia combination after 
a long gap of two deoadea a.g«, 1921 and 1931* Fig* 86 
further shows that the tehai l Bhognipur entara aa a 
f ive crop combination region for the f i r s t time in 
Kanpor diatrict* shi le in the aame d i s tr ic t , tehsi ls 
Akbarpur end Ohatampur eontinue aa five crop eoabinatioo. 
The areal dimension of the f ire crop combination in 
Patehpur diatrict femaina aoaewhat atahle» idiere three 
paTg«ias(HaBwat Mutaur and Skdala) 3jriag in the aeuthvaat 
are ineluded. 
1 »~i r 
1 / u 
IB Allahabad dint riot» tli«r« Is a small pateh 
with thlB eonbinatlon covai«d by ona pai^ana Atharbaa. 
With regard to the relatlye position of the 
crops, wheat s t i l l OTOUpiee a leading positLoii in the 
Qajority of the five crop combination regions particularly 
in the Upi^ er Coab dietrict@» althom^ in a substantial 
number of parganas either rice or sugarcane shows a 
leading positions, 
Foddar which held a second rank in the previous 
decades has shrunk in area* 
In the laddie 2)0eb, a significant change in 
the relative position of crops mior be seen* lAiere wheat 
loses i t s importance and has almost disappeared. 
Figs. S6 and 87 show a close similarity 
in the distributional pattern of the five crop eombinstion 
regions. 
Among the districts lying the Upper Coab» 
Xusaffaxnagar shows the largest eoaeaatration, where ten 
pargttias (MuaaffarBagar> Charthawal» Punohpurt Bhoaa > 
Sambhalheri, J io l i Jaasth» Shikarpur* Xairaaa, Jhin Jhana, 
fhana Bhawan and Bidauli) f a l l in the five crop 
combination rsgLonm. 
1 1-1 ' > / O 
Tbm dlttrlbtttional patt«zn of the abovs ••ntiosiad 
oomblnatlon ragions in th« yanlning 4d»%vto%a do«8 not 
ahov aojn notieaabla <dianga* 
fig* 87 fttrthar ehova that irith the exeeptiOB 
of tehei l Shikohahad in Hainpuri d i s tr ic t , the entire 
area of the f!idd).e |}oab i s devoid of f ive crop oombination 
region* Bovever in the Lover Doab, Fatehpar distyiot 
oontainB fairly a large number of parganaa (Bindki, Xorat 
Ay A Shah, Bathgaon* Blcdala and Shata) having five orop 
ooffibina^on regions* 
Iheat holds the leading position in almost 
a l l the porganas of Opper Ooabt idiile foddar oeoapies 
the second place in about f i f ty psr cent of the parganas 
in the Upper Scab* 
The nature and relative position of the f ive 
crops forming the combination in the Middle slid liover 
Boab i s distinctly different from the Upper Boab* Instead 
of wheat t foddar and sugareane» barley-peas (missd) and 
Bixed erops like millets and pigeon pea takes the 
leading positions* Bice also holds f irs t plsee in 
some plsoes* 
Six (hfop Coabtnation R»gion» 
Fig* 82 vliows artal distxlbation of aix ei«p 
ooBibi&atlon regione in the 6aBga->TauBaii& Doab for the 
decade ending 1911* She area under this combination 
has expanded in the distr ict of Sabaranpur* But in 
Ilueaffamagar i t hae been reduced and ia confined to 
onl^ two parganae of Purohapur and Budhana. A s l ight 
expulsion in the area under the six crop eonbination 
alBo oOQura in Eeerut diet riot* I t may also be oteerved 
from map (Fig* 62 ) that the aix crop combination regione 
tends to concentrate in a fev parganas lying in different 
distr iote of the Middle Xtoaby for instance^ parganas 
Barauli» Etah Sakit* Bamahal and Ilohammadabad in the 
districts of Aligaxh, Etah, Mainpori and Farrukhabad 
respectively* 
As regard the relative strantth of different 
crops constituting this eombittatien iriieat i s the leading 
crop and cembines vith f odder» sugarcane» rice, gram, 
barley, bulrush millet and bulrush millet^pigeon pea 
(mixed), maiae and wheat-gram (mixed). She Middle 
and Lower Oeab, on the other hand shows a different 
pattern of association of crops, for iastamee, instead 
of wheat, inferior cereals l ike barlej-peas (mixed) and 
millet-pigeon pea (mixed) stand f i r s t ia a number of 
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parg«3uui» iAdX% in th.« r«MdLiiiBg pargiiiM a ttlx«d crop* 
l ikt »lll«t« ft&d plgtoii p«a found to ooour* Vhoat nov 
ooottx* in Yoxy Uidttd suabtr of pargsuMi assigiioa to 
this ooiibitiatiOB* Tho othor erops that ontor tlio ooBbiaatlon 
with a rolatlTOljr Xov etvoagth arot barX«y«poa« (i&lzoa) • 
adLll«t«»pig«o& poa (Bix»d}t Balso»rio«» barltiy end vfaoat* 
grasi (aizod), 
Hg« 6? ehovB that aftor a doeado (i»o* in 1921} 
tlie asoa tmdor ois orop eQDibiiiatio& lias ozpandod i& tlio 
tvo dlstriota of MasaffaxBaear and Hooxut bolongiai; to tho 
uppor Poab# and ozpozlonood a oontmotion in Saluurampor* 
A littXo inoroaao in tho aroa ia alao nairtcod in tho Etah 
diatriet of RiddXo Soah. Sho aroal 03ict«it of this 
Doah 
eoahination in tho Lovtr/ohowa alaoot no Ohango* 
Vhoat dooi not Xooo ita hoid aa fizat rank crop 
in tbo Uppor Poah* Vhilo in auffieiont nuahor of parganaa 
foddart rieo aaA othor ox«po liko barlojt Jthtmt^gnm 
(nixod), an# aacareaao ooaatitata oooond or HdLvd Mnh 
oropa. 
Tho hii^iot plaoo in aororal six orep vogiona in 
tho Niddlo nnd tho Lovtr Doah i s oBjogrod If nilXots-pigoon 
poa (nizod)» barXir-P«M (aixod) «id ahoat. 
I t i s sigaifioant to noto that ootton ontoxe for 
tho first tino in aono six ovop oosibiaation logions 
(f ig, 85 ) • Zn tho fiaiashad and Maaglsw paigBnas* 
hath from Baharanfiir distriot ootton oosopios fifth n d 
sixth plaso lospottivoly* 
r/j 
• «o«pftri«<m of HIP* 62 «BA 89 tihmm tli»t 
th« AX<««8 0««ttpitd 1^ s ix OZt»p effiBblAfttiOtt TtgiOllS 2lSV« 
b««& •iiiaxf«A iB tram dlstrlota of B9imr9Avar$ lliiiftffftniag»r 
In Saliiira&par distiiott vitli an ftddltion of (mo 
mo?« par@as« tlio olz opop oonbtiiatloiui aio opro«A ovor tho 
parganao of FaiaateAt Basuxs and Bampiir* ^ero aro onljf 
throo pareaaaa in Kasaffama^ar dlatxlot and t«o in Koovat 
disti lot havliie ttiia orop ooabiiiatioa (Fig. 84 )• 33io 
aarao orop oanblnatlon 70il.oaii aaauga pxoBinoiioo in tho 
Hiddlo Soab dlBtriota spoeialljr in Btah azid faneul^Abad, 
vhozo alx parganaa in tho Btab diatriot aattoljr PaolilaBay 
UXaiy SovoBy Sabaifar* Asa«ia«;ar and ^dbpar parganaa and 
flTO pargaBaat Shaaaabad oaat* MohawMidabad, SBtoauMbad vaat, 
caibibxwaKu a&d Samaal vhi^ font a thin bolt i& tbo aaatom 
pari of tba diatriot Farmkltabad aXe»g rivor 0aii«a* ZB 
tba aano dlatrlat two otbor aaattarad pargaxiaa (SalCBtpar 
and SakxBiia) ara alao iaaladod i s Hia orop ooabinatlon* 
Aa a alioXo tba alx orop oombi&atioB ragicnia ia 
tbo Iioifor Samb aa ooMpavod to laat dooado aboia a aeattorod 
diatribttlioB. 
Vboat aalBtaiaa ita ou'to'laBdlBc poaitioK IA al»oat 
o U tko alx orop ooBblAaUoa xogloni IB TIppor Soab aa 
vail aa 1B soot of tbo paffaaaa IB Btah aBd Fawikhabad 
diatriota of Nlddlo Ba«b» ZB «ko rojpalBiac aroaa of tbo 
diatriota Btab aid Famifebabad» Blllo%a*pi«ooB poa {miami) • 
rioo aad barlor*f«t* (i^ UoA) doadmata* 
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SlitM ! • no •ifalfioant eh«ii|E« IA th« diatHbiitloiua 
patttzn of th« six erop eoMMaation rtglons during 1941 
ooBpar«a ifi«ii «Mit of 1931 oietpt iSiftt tho ft£«A in iJaliara&par 
under this eoabinatioii h»B sXiglifi^  Ineroasod* 
A •laiXar •aEtonsion of this oombination oa& also 
be eetn in the Kainpuri dletrlet* 
mtli the escoeptloa of a f«v pargaaaa t^eat oecupiea 
the first piaoe in eXl the parganaa of Siddle Ooah* In the 
Lover Soah, hovevert hig ailJ^ta mixed with pige<m peat 
barley«»peaB eonatitute as 13^e f irst ranking erops in a large 
number of parganas* 
Foddar iihiih held second rank i s replaeed by 
sugarcane in a noaber of parganas of Upper Boab districts» 
vhile mixed erops like wheat and gran* big millets and 
pigeon pea eonatitute the seoond rank orope in the Hiddle 
and Loirer Saab distriets* 
The xear 1951 i> eharaeteriaed bjr minor fluetuations 
in areaa oo^ntring aix erep oembiaati^ Ei regioas* 
rig. B€ further shows that in Ssharanpur district 
four parganas (Saraa«a» 8ttltanpttr» Jvalapor and Oardhanpur) 
shew the six erep eembinatiem. In Maaaffarmagar in addition 
to Xhataali (llg* 86 ) two new parganas (Bhekaheri and 
Badhaaft) hare bemi added (Vig. S6 )• A large •mmm%iMklm 
of this eombiaatiaa eeeuss in Neeiat district vhsre six 
paiganaa (Bapar^ fath« lamawa* Sardhaaa amA Haethamafar} 
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00T«r thle ooabliuitioii* Boir«T«r» tht parg i^ut of SAHIUUM 
eontiniMB to lunro this eombiiifttioa •iaoo 1941* 
All teat tvo AiMtrlQtB (faymkhabaA and Kaiapuri} 
in tha MlAdla Soab show a trend tovazA atabllity In tha 
araal axtanaioiB of aix oxop eoBbinatlon* 
2he atoTa ifta&tiooaA ovop eonbiiiatlo& diaplajra tba 
higtieat araal ooooantratlon In Patehpar dlatriot of Lovar 
Coab, vixara four pargaaoa? (Haanaat fappajart I^tia«aimr and 
Kotila) oooXd t»« saationad* 
fhe only o2iaaga in tba relatlva position of the 
e iz eropo tbat fona tha aboira nantlonad oonbination oooaxa 
vith rafaranoa to eugaroana» iihloh bagina to a^udre firat 
pXaoa af tar raplaoing vhaat in at laaat two pargaaaa of 
Khataoli and Puth bolOBging to tha two diatricrta of 
Mttsaffamagar and Haamt raapaetivaly* Mono tha laaa 
vhaat oeeapiaa tha Xaadinc paaitian in tha Uppar B&ab. fha 
raat of tha Oaaia-TaaH&a Daab saaaralljr idMna no ehaac* in 
tha ralativa peaitioa of tha PT^JB* 
'i<* 87 ohava tha «hiB«a in tha pattaraa af aiz 
arap aa«biaatian during 19<1» I t Magr ba aaaa fram Vic» %*f 
that in -ttia Vppar Daab tha parganaa Baaband» Baort^at Jvalapar 
and Saiaana in tha Saharanpar diatriat* Sardhaaat Jalalabad 
had Baghpat in Haaiat diatrlatt Aaapahihr and Agate im 
Bi&laadnhahr dlatriot oaeapgr thia arap aaabinatiaa* In tha 
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wtioritjr of 1^ « pftivaiuui la SaliavaBViur iljitfiet» »u««rQaii« 
•ia«zf«» as th« firat r«Bkiiig erop«» tot in tli« f«a«l3ilag 
p&rs«DA« of fbo Uppor ]}0i^ i ^ a t ooe«pios ^ o Xoadiag 
poeition. 
BfeO Aamaaism of ^aM sovon ovop ooaHmatioB veglons 
i& t!io Oanga^ Tawam Bo&b oom34 voll !>• amoseoA bjr 
Intorprotiag the spatial distritotion tiuroughoat ^ e period 
under stadsr (191! to 196I)* 
^e* 82 eliove tlie xegionel dletxllmtion of the 
e e r ^ orop oombinetion for tlie jreer 1911* 
fig* 82 ohowi tbat in tbe tipper Boab the main 
e^ieentration ie found to oeeitr in Heeiut dietriot. Six 
parfanae aaael^ Saieava* Jalalalwd, Ba«9ipat» Bar«nt» 
Bamava and Sarihana) leeated in Heerat dietriot* Beeidea 
that -ttiere are three pargaaee (madhla* Bhekaheri and 
OordhasFttr) in Rnaaffamacar dietriot, e h i ^ alee ehov thin 
eenbinatien* Bat in tve ether distriete {Saharaapar 
and Balaadehahr) of 9pper Beah there ie a anall pateh in 
the f era of pargaaa Bihai in the Balandahahr dietriot idiieh 
ehov thie eoKhiaatien* 
She eeneentration of the soTon erep eeahination 
regLone, hoeever eeen vide epreed in three dietriete (Iteht 
Naiapwri and farritidMhad) leeated in the Sealiiein part of 
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til* Middl* 2}oab a«]i«a<-TaMutift ]3D«b« Sin* lemr&aaM in th« 
St ah district, flTt pargsnsB in Fmrzukhabad and tlirae 
pargaaaa in Rainparl district tlioir this eoabinatien« 
fhara is a asall pateh aprsad oY«r tvo parganaa in Aligaxli 
district and ona aaeh in Mathara and Agra districts also 
sliov the above combination* 
She Lover Doah does not shov any signifioant area 
under the seven crop combination (fig* 82 )• O n ^ o^s 
pargana Bindici in Fat^por and tvo parganasi Kara and 
Earari in Allahabad district show this combination* 
irheat dominates the agiicultural scene in Upper Boab 
and Riddle Poab in this combination too* The other crops 
vhieh can be mentioned es holding tixst rank in the seven 
crop combination are idieat-gram (mixed}* barlegr^peas (mixed) 
and big millets*pigson pea (mixed) • 
She proportion of area under the sevm crop combination 
regLon even after ten /ears seems to have increased to a 
verar limited extemt (fig* 87 )* In the districts of 
Ssharaapur there are three paigaaas of seven crop vsgions 
(i*e*» Httsaffarabad* Saivava and Beerfcee) ihile in the 
district of Nusaffarmagar there is ons pargana Ocdhaapur* 
In Meerat the ssven erep regions hare beam reduced to an 
appreciable extent and are confined to pargsaas Bamava 
and Bsi^pat* 
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In til* Kiddl* Soalb th« ••r&n orop aasoeifttlon rtgioiui 
hare slunaak (Fig. 89 ) • idilX« tills oombiAatloa dUiappaar 
aXtog«tli«r froB Agrm^ H&tluufa «ad HalApari diatzlota* In 
Btah» also, out of aina pax^ saaaa of tha aama orop xagioa 
axisti&s dixrlog 19M thara vaaain oiil^ toor* Similarly 
in FaiToldUibad i t ia reduoad ttom f iva to tvo« 
fh&r9 liava 1»aan aulMitantial ohangaa in tha 
dietzllKitiODal pattacn of tha eairtn orop oomMnatlon x«giona 
in Xtoirar Soab diatsioto* Fig* @? ahowa that tahsils 
Bidhunc and Btavah in Btavnh diatriet» Eanpiupt Bilhaar» 
Bhognipor in Kanpor diattlot ahov the ahow aasooiation 
ragiona* IShia oomhlnation alao oooufe in tvo parganaa-
fappajav and laiata in Fatahpar diatriot. 
Fig, 33 ahoiB that idiaat oeeapiaa tha fixat rank 
in a l l tha nina pargwaaa of Uppar Doah vhioh ooeapgr aavan 
orop eoBbinationa, lAila gran oeoapita laigaly tha aaooad 
poaition» foddar roUEa aa tha fourth and aaiaa oaoapiaa 
tha fifth poaition. 
Sinilarljr in tha Niddla ]>aah tha ralativa atrtngth 
of orepa aa aaaa ia fig* 85 ahava that lAaat atandi firat 
in fear out of tha eight parganaa holding tha abara aanhinatiea 
and ia falloiiad hy hig nillat* pigeon pea (niiad}* Barlajr-peaa 
(nixed) naiae, harlaj and aiieat-gren (nixed) eeaapj lever 
ranka* 
Big alll«t« mix«d vith pl<«e& p«« meat eonaonlar 
oeouplea flrat pXftet in th« liomr Soab a&A th» Bubcc^^iit 
ranks «rt oov«y«d by l»«rliqr«>p««i (alaMd)t mAls*» idissty 
gram and rle«« 
Bo aarlMa ohaage in the pattaxn of the distribttiion 
of the aho've erop ragion is atea in 1931 (Tig* 04 )• 
Hova-var a o^ftpariBon of Fig* QJ and 34 ahova that 
the pra«^3Eiating aavan wop eoahlnation regions in aoaa 
pargaoaa of Fatehpar and AXlahnhad diatviota in the Lover 
Steb disappear altogether* 
¥heat again dooinate the aeven orops that are 
asBooiated in the nineteen out of the tventyfive parganaat 
the other important crop next to aheat ia hig aiXleta-
pigeon pea (nixed}* 
Fig* a5 o^ovB the distribational pattema of the 
seven crop oenbination regions during f941* It will be 
seen fren the Fig* Q^ that in the Upper fioab thia erop 
region exiata in tvo parganaa (Boorkee and Bhagvaapar) in the 
aaharanpur diatriet iaatead of KusaffandNii and Jvalapar 
SB in 1931* and one pargana Budhana in naaaffai&agar agaiaat 
three parganas ( ^ urahayar,) Badhaaa and Kandhla) of the 
laat deeenaial* In Meeiut diatriet tvo paiganaa (Fnth and 
Bapur) ahev the abere asnbinatiea regions* Xnstsad of three 
parganas (BafBava» Sardhana and Jalalabad) vhieh were eniatiag 
daring th« fmr 1931* In BuliAdsluilur th« artal dlstrilmtlon 
h«B only ohangtd to position eoapartd to the you? 1931* 
In the Middlo Boftb vitb rogniA to tho tvo point* 
of timoo (t951 and 1941} • th«e« eoabi&fttion xogions hten 
b««ii stoiftod from BroiUi. to near liy pargona HortiiaX in 
Aligarb district« bat i t dioappoaie from the tehsil Sadabad 
of i^atbara district* In tho district of Stah, hovsver those 
oombination regions extend orer a oonsiderable area ooreriag 
8eT«a parganas (Asaao&egart ^atiaXi* Hidhpor* Bilram» Sorosit 
Sidhpor and Faiapor)* eompared vith the last deoadOt nhere 
hard3y tvo parganas (Faiepar end 0onhar) irere. oeoapying the 
above mentioned eombiziatiozi* fig* 35 farther shove that 
the same crop oombination oooure in only one pargana Ohiror 
of Hainpori distriott while in ?arrakhabad distriet* after 
retaining in pargana Bhoipar» the seven erop o^abinatiom 
r e g i ^ has been extended to another pargana thaasabad vest* 
It v i l l be seen from the llg* 85 that in addition 
to the pargana Sharthsna in Stavah district of If 91 erne mere 
pargana Bidhona ahoiis the same erop eombimatien* It magr 
be mamtisned that these eembiaation after disappeariag 
diuring 1931> reappeared agaiA in two parganas (fatehpar ai^ 
distrlet lappajald of Patehpar/Ui We Lover Scab* fhe distrlet of 
Ksapur (Lower Boab} like the last deeade does not show snjr 
sash eembimatiMk regLome* lat paxgema laxmxi im Allahabad 
district (Lever BeSb) reappears after a gap of sme decade* 
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It is •i«Bifiouit to WB^% thatt vlth Urn 
•zetptloui in «lao»t a l l th« dlatxdets >i#it fve» 
Sahampor upto Kalapuri, vhaat hoXaa tha attpzaaa 
position in tb« eoMbisation* i^d.la in tha yaaaining 
diatriots situatad partioularXy in tha aourtham parts 
of ^a Kiddia l>oah and in lAioXa of tha lovar fioah asaa 
contain ntaaroos orops such as. big •iHa*^ nizad with 
pigaon paa» salsa* barliQr«paas (nilMd) riea send vhaat^fraa 
(aixad) ato» hold first rank* 
Tig* 86 shoae that in tha entira aanga-»Tattasa 
Scab, harldjT any paroaptibXa ohaaga in tha eoneantration 
of savan orop ooabination ragions has takan plaea* It 
oould hxmv9%T ba oonelndad that in tha Uppar Soab alaran 
orofa antar into tha abora aantionad aonbination* 
&a aairan orep aoabinatioa ragion oeeupiaa aavan 
pargsnas oat of nhiah thraa parganas (flhagvanpar* Boorhaa 
and Hasaffarabad) l ia in Sahannpar and thraa pargaaas 
(Saraava* Jalalabad and Bai^pat) in Naarat diatriata* 
iriiila lalaadshahr aontaiaa onlj ona pargaaa (Anapahahr). 
Fig* 86 farlhar iadiaatas that thaaa eaabiaatiaa 
ragions ara abaaa* in Masaffainagar diatriot* 
As aaaparad to tha praaadiag daaada tha 
aonbiaation ragiona ihiah vtra aooapiad bar tha taalva 
parganas hava now baan rtdaaad to niaa in tha Kiddla 
fiaab* anaag vhiah Aligairti aoaatitataa thraa pargsnas 
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(A-triulit Branll Mid Ooral), Btth thr*« paxsaaas (Soron, 
Sahmwar a&d Sidhpnr) and Agja oaa tahail (Btittadpov) # 
teit dlaappaafa in Kathuya a&A Ralnpavl diatxleta* In 
farfiikliabad Sakatfur and Sakswim aro tha ooay tvo pai^aaaa 
vhleli ahov tlia above combination. 
She aeren erop ooablnatlon regions In the l«o«er 
Boab are oeoupied bgr ifiv'e tehelle oat of i^oh <£tasaltf 
Bldhiaaa« Auralya) He In JStavali and tvo (Ohataajpor and 
Bhognlpar) SA Sonpiur dlatxlot* VhlXe the pre*exlatlng 
eeven exop oomblnatlon regions In tbe tvo paxsanas of 
?atehpar and o&e la Aaiahabad district liare been elealaated 
altogether* 
9!he dlotrlbatlonaX change In the patterns of the 
soTea erop ooablaatlon regions* as seen la Hg. ^ 
clearly shoni that a algolficaat extension la BaXaadshahr 
la «ie Upper Scab aad Btah la the Hlddle Itoab has takea 
plaee. n.g, 87 further ehovs that lastead of one pargaaa 
of 1951 oix pargtnas asaeljr SHuoidrabad, Sadrl* Pahasu Ahar 
Baraa aad Slaaa elaater la Balaadahahr district* vhlle 
la Btek flTC pargaaas (YatlaU, Ildhpar* BUraa* Paehlaaa 
aad Falsittr) laatead of three f e n a eoBpaet black la 
aerth^asteiB side* Apart frea these a feOble ehaate 
has also ecearred la tve dlatrleta of Malaparl aad 
Parrakkabad. 
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Zt my m i l h9 noted that the vlwle area of tho 
Lovor GangttfTftnma Soab doas not ehov the eoTan crop 
ooffil>txmtion T^gLanm* 
liihaat and aui^ aroane equally ebare the firat and 
eeoond ranin in the combination. While peaa and maifie 
ooottpy the lover ran^ generally with eeocBidt ^lird and 
fourth positions* Crops occupying 0tiXl loser ranks 
are foddar» nheat^ e^ a^D (nixed) end millets eto* while 
in the Iiiddle Boab vheat and millet0»pi^<m peas (mixed) 
occupy the first three reaolm in a large numher of 
parganas* 
Fig»s2- aho«B that in ^ e year 1911» the ei^ sjtit 
crop oombination regions cover three parganas (Hakur* 
Javalapur and Shagvanpur) in Sahaniipar» pargana Bapur 
in Keerut and pargana Siana in Balandshahr districts 
of Upper Soab* Zn the Middle Seabt the district of 
41igarh eontains three parganas (Rursan* Atrauli and 
Oangiri). Xathura district oae (Hst), Btsh district, 
three (Asaaaagar* Hidhpor aid Sahawar), Raiapari district 
fear (IBUrort £uraoli, Bisgaoa and Bevar) and the diatriot 
of farrukhabad eontains three pargaaas (Smlgrsiny KaanaaJ 
and Saksava). 
I G J 
^8* 82 •how thmt thit clflit crop eoi)>in«tion 
r«glo&« 4o not ooeivr la tho £owtr Ooftb, 
Sorinc 19219 th«rt i s a eXJ^t ehaiig«» M eempu«d 
to tliat of 1911 and onl^ on* paYigan* ^valfipiur* i£iov» this 
eoBhinatioaa* Vhila in Hearat along with Bapar» thvaa 
mora parganaa (Sava«a» Jalalabad and I<oni) hava haan addad* 
In Balandahahr inataad of pafganaa Siana, Sankaiir and 
Agote inolade tSio abova orop yagiona* fha dietriot of 
Aligaih in tha Mddla fioab latain i t s prOTioma poaition. 
On tha othar hand ttiraa tahaila Sadabad <in Hathnia diatriot) 
Etii&adpiir and Firosahad (in Agra diatilot) from a oompaet 
hlaelc. On tha north^vaatazn aagnant of tha Hiddla. It 
may he se«n from the Fig* 85 that in Btah diatriot 
one pargaaa* Bama, holds the eight orop oomhination xagion 
in Etah district ooaparad to the previoua position. 
At tha same tine ^ i s crop eoahination region in Kainpnri 
district shifts to the parganaa Soraolit Kaxhal* fiamahal 
and one telisil of Mostafabad* A aiailar eCBdltion oeeiura 
in Farrokhabad distrlat iihere i t has been transferred 
te Bhe^ puri Cbhibrwaea. and Sakatjur* 
In the year 1931» the apeetaeular eonaantration 
of eight erap eoMbinatiea regiona aa ahovn in Fig* 04 
ia elearlj aeta in the diatriot of Ba«idahahr in Upper 
Peab and tve diatrlats (Btah mA MaiaporDaf Middle 
Peab. 
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In Bulandshahr •ze^pt Aeota, ther* !• an ttdditlon 
of four parganaB vlth this oonblnation aamaly Sadri, 
Anupehahr» lilbal aaaa Slaaat vliila in £tai&« pargtiaa 
Bamar mtalning ita 191! position. Fatiali and Malixrftirali 
ar« tlia two additional parganaa ahoving thaae erop ragiona 
for the firat tina* And in piaea of four parganaa (Kuraoli, 
Kaxtialy Bamahal &B^ £ :^a8tafatad) in Eainpuri district that 
poaeaased thia eombination in 1921» the sans erop 
association region appears in Ghiror* Ohikohabad and 
Beinpari* fhe rest of the area l^ing s<»ith of the Itainpari, 
constitutingt Faxrakhabady Btavaht Eanpur-^ Fatehpor and 
Doab tehsila of Al^ a^habad district i s completely devoid 
of the above crop regions. 
The L patiaX diatribution of eight crop association 
regions aa shovn by Fig. 69 seeas largely concentrated 
in Aligaxh diatrict in tha rora of a blaak of fear 
parganaa namely Muraast Braulit Ctorai and Sikandra fiao. 
A eonaiderable area of the Qaaga->TaanAa fioab liea with 
l i t t l e change» except that of localised shifting of the 
above aentioned crop vegieas froa pargaaa te pargma. 
j^r 1951» the ceneeatration of thess srsp regions 
ia aaialy eeafined to the Middle Seab» vhere five parganaa 
aaaely Fatiali» Btaht Saahar» Nahrrerah and Jaleaar of 
Itah diatiiet ahev the eight erep eeabiaatiea (f ig. 86 }• 
ir 
In Kalnpttri dlstrlet in •Aditlon to on* pr^-^zietiae 
t«h8ll Hu9tafab«dt ths«« pargtfuui (6Mror» l1«lAp«uri and 
Slelinl ) ftr« th« a«v «ddltlGn to tli« • l # t oarop oonbinfttion 
regions. Bimilarljr i s FamUOiabad apaart from th« pargana 
of firva i^iieh shoved ^tiia oombination in 19411 tliroo 
mor« parganae (Bliojptxrf falgram and Chhibramoa) hmT* 
boon added* 
Fig* 87 8bov8 the eight crop oombination region 
for the year 1961* It v i U be aeen frost the fig* 87 that 
the pargana of loni in Meerut dietzlot Sankaor and Jevar 
in the distriot of BuXandehabr in the Upper Soab ahovo 
thia oombination* fhio eoaiblnation i s not eignifieant 
in the Upper IH>ab» 
In the Middle I>oabr the eight erop oombination 
gives signif ieanee and i s spread orer sixteen parganaS'-* 
three in Aligazh diatriet(Kursant Akrabad •nd Ghandaus), 
one in Hathnra (llat)» feiur in St ah (Bama» Ulait 8oron» 
Btah and ]farrerah)t three in Mainpi&ri(Baiiiahal, Haiapari 
and MttStafabad) and three in Tarmkhabad (llohamasdabad» 
KannanJ end Tirva)* la the Lever Seab there i s ealj a 
SHSXI patoh eonsistiag of eae tehsiX Bilhaar ia Kanpttr 
district vhieh eeoupiss thia eoabination* 
The ehaage brooght about in the relative strength 
of the ereps, iaTOlved in the ei|^t erep eoabiBatiea regieas, 
aoted sgsiast a l l the sabsequeat deeeanials right from 
J o 
1911 to 1961, eltarly point out that vhoat as iisual 
oooupioa first poaition in tha najority of tlio Vpp^r 
Boab parganaa. 
In tbe Middle IHmb whaat again ho Ida the firat 
rank in laany of the parganaa. Bat inferior oropa aucH 
as barley^peas (mized) and iBillet«-pigeon pea (mized) 
are major erops in ^ e Lover Coab* 
Boveverf i t v i l l he seen f^ osi the Fig« 82 
to 87 that the generaX pattern of the crop dominanoe 
remaJjm more Qt less stahle* The only signifioant 
point vhioh neede a l i t t l e emphasis i s that ootton 
appears in the oomhination upto 1941, and afteivards 
almoat disappears in this oomhination. Another point 
vhieh rather Tory signifioant i s that from 195It 
sugaroane a negleeted erop, easrgea as a major eomponetit 
in majoritir of sight crop eembination regions partioularljr 
in the tapper Ooah distriet* Ihils no uniform ehaags 
in the tread of the relative poaition of the erepa 
eeaatitatiag the e i ^ t erep eembination regioas in the 
Middle Md the lAKsr giga^Yamnna Saab^  «eali ba iNL«italiae«« 
Fig. 82 ahows that the nine erop eembination 
regiona are largely ooneentrated in the Riddle Oanga* 
Tamuaa ]>eab» while in the Upper 2}eab there ia only a email 
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pateh aprcad ewv foar ptopgmm (SsArlt DBAkiair» Fahasu 
and Agota) in tha BoXaaAiliahr diatriot. fl«c* 82 f^ urUiar 
ehoiiB that tSilfl oirop ooKHnatioD ragion i s entivaljr 
alwant in tha hom Soab diatrieta* 
Vbaat aa a aajor etrnponantt ooeufa in at laaat 
tiralva oat of tifte«a parganae* 
A eoBpariaon of Fig* 82 and 83 sliova tliat 
the nina ofop o^tMnation i^gions liava a i i ^ t l ^ extandad 
northward upto Meezat diatriot i^era two parganfta (Loni 
and fiasna) are of nine orap oomhination region«« Xn 
Balandahahr tha nuntbar of pra-aziating parganaa of tha 
above eombinaticm regions have been redueed and at the 
8e»e time* ahifted to 1 ^ parganaa of Oibai and Bhikarpi&r* 
Zn the Kiddle Doab (?i& 89 ) Aligaih haa Xoat 
two parganae (Hathrae and Haeangazh of 1911) and inatead 
of that« three parganaa (Koilt Atraioli and Oorai) are 
the new entranta* Binilarly in the diatviet of Itah 
two parganaa aaaalj laawtagar and Patiali eaerge aa nine 
erep eeaMnation regiona* Xn Hainpttri md yarrakhabad 
diatiieta» the Biinber of the nine erep aeabiaatian regiona 
appear ta have been redaeed and are eoafined ta the 
parganaa AXipar Patti in the Xaiapari diatiiet* and twe 
parganaa (taXgran and ffitwa) in the rarrakhabad diatxiat, 
A aipMifieaat ahaaga that eeaXd be peraaiwad 
daring thia year ia that lAie wheat Xoaaea ita grip aa tha 
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f irst TvcMjig erep in tlui BAjority ot th* alas erdp 
oosteiaa'llon rtgicn«» and ha^ rt 1»ata rtplaead 1^ l>arlcgr«>paaa 
(Blxad)» graiB aad Vlg milata^pigaoa paa (nizad), 
!!«• 64 'o^ t931 abowa tliat tha nuabar of 
Parga&aa vlth tMa crop ooaMnatioa raglona» aa eoapavad 
to Hie laat deoada zaaaiaa a2»oat tlia tamat hovavar thara 
i e a ahift from o&e pazgaaa to asothar* 
^aia lAieat doalnataa tha ooablnatione* althoa^^ 
In fav parganaa )>aFXisr» nalaa and rioa ooonpir the firat 
raxika* 
fig* 85 ^^^ ^^ ^^  sHiowB that the nine erop 
oombiaation regioaa oeour saialy in Aligarh die trio t 
Bpread over ^ e pargaaea of Bat2ira8f Alcrabad, Atraaii 
and Basangarh* Apart from Aligarh three parga&aa t one 
eaoh froa the diatriota of Balandahahrt £tah and Kainpori 
a how theae orep regioaa. 
Wheat hoXda ^ e firat rank in aere than fifty 
per eeat ef the parganaa ander thia aenhinatien. 
A farther eontraotion in nine arep aaa^hinatien 
regioaa in the year 1991 aaa be aeen ito fig. gg • 
fhe a«ia tr«id ia foUavad darSag I9itff ihara only eiiiit 
pargaa«a appear in the faia of aaall patah in the region 
under atudjr. (fig.at) 
Vhaat and peaa are the two main erepa oaemigriag 
the higheat plaee in thia aenhinatien* 
ffft 9W9V OW^t¥%UW ^Irt-fBi 
In aXl tifw mr9 •lzt«iB parganas i^eli i&elnae 
th« t«& orop eoBbl&atlon raglont during 19f1 aostly 
lying in thrt* tfistrlots^ namalj R««rat oontai&lng tlurta 
parganas (Putht l<onl a&a Saa&a)» Bulandahalir vith aaTan 
parganaa (8ilcaiidnkbadt Ifaurja, J«var» toupehalir» Ahar» 
Shlkarpur and Baran) in Uppar Soaby and tlie Aligaxli 
oompilaing fiva parganaa (Koilt i^ lEvabad, $i^al» Khair 
and Cliandflns}^  and one paxgana firva in FaxroKhabad diatriot 
in «ha Middla Boab. (flg,82) 
7he two x>aM. crops i»6«» ^eat and barlee -^peaB 
(mixed) tallcen together enjoy tbe largest percentage share 
in the Biajority of the above i^ntioned oombinationa in 
1911* Alter ten years in 1921 (Fig. 03 ) the ten 
crop eoabination eactenta farther sooth upto Farrukhabad 
district• vhile the Qpper limit ia reatzleted to 
Bultfidshahr diatriet. Fig* 85 farther ehoaa that most 
of the pargaaias in the Bal«dshahr district (i .e* Sihaadrabad, 
nmrja* Jevarf Anapshahr# Ahar and Baraa) and in AXigazh 
(i*e*t Akrabadt Sikmdra Baot Tappal, Xhair and Chandana) 
ahov eonatvMy vith regard te the asseeiatien of crops 
in this eeabiaatiea) 
fhere ia a belt xuaming traaaTeimally from vest 
to east spread over the pargaaas of Fahasa and Jevar in 
Balaadshahr distxiet» Ildhyart Sidhpor and Btah Sakit in 
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Stah dlstslet, Mfti&piiriy Oliiror Bhogao&t AlXpxr Fatti 
and Bevar in Matnpuvl diatrlott vhieh alao ahov thla 
eoBblnatioa (Fig* 89 )• 
Th^ &w» Gombination regiona appear in a fragnantaA 
fomi apraad oimr the parganaa of Pahaaa» Kampil, Shaaaabad 
m8%, Bmutii^ and Sakatpor) in FarzuMiabad district • 
fiarXey^peaa (oized) and idieat are the tvo iBa4<n^  oropa 
in the ooahination* 
In the decennial following 1921 the above aentioned 
orop combination region has ahrunlc to an appreeiable extent 
and the areal dietribat ion ie acre or lese ooaparable to 
19119 vhere the main concentration vea c<mfined to 
Bt&landahahr district (Upper Soab) and Aligarh district 
(Middle Boab). 
It v i U be seen from the Iig« 84 that there 
has been a l i t t l e extension towards vest of Aligaxfa diatriet 
apread over tvo tehsils (Kat and Sadabad) of Ka^ttra 
diatriet. In TamalthAbad district the only remnant of 
this combination of laat decennial ia pargaaa SaurilOi. 
In addition te the tve pre^eilstiag parganaS (Xhiiz^a and 
Jevar) in Balamdahahr diatriet vith '^is combination* one 
pargaaa Shikarpiir appears for the first time* Similarly 
ia Aligarh pargaaa Koil did not ahev thia eembiaatien 
ia the last deeade, reappeaim agaia. Ia additioa te thia. 
SikanAxft fiao, £halr a»A <ai«Bdftu« eoBtinu* alone vitb 
&•« pargaBim (Hathrttp* Kursan ana Huiiaig&rli) got 
InolMad In ibis oomMnation. 
Daring the year 194t» tha diatrllmtional pattern 
of ten crop eoabinatlmi as ehovn in the Fig* 8$ Aoee 
not indicate caxch ohange* ^ e only^  change from the 
Xaet decade ia ^ a t the areal eo?erag« of the above 
combination region i s reduced in AXigaxii district» 
while a enall block reai^eare in Eainpari district after 
a gap of one decennial* ^ere are sose scattered 
patches spread oirer the parganas of Sahawar in Btah 
district, Pahara in the Farrulchabad district and tehsil 
Hat in the l^ athura district vhich shov the same crop 
combination regions. 
^ 195If the aveal pattern of the aforesaid 
combination regions» as shovn in Fig* 86 reveals 
elearljr that a large eoaoentration occurs in Bolaadshahr 
in the Upper I>oab» and some other adjoining districts 
(Aligarh, Btah* Halapari sad Farroldiabad) of the 
Middle Boab* 
Sight parganas (Sikaadrabadt t^makaMx^ Khurja* 
Fshasu» Jeifar» Ahar aad Shikarpar) in the Balandshabr 
distriet» three parganas (fappal, Ghamdiais sad Hasaagaili) 
in Aligaih distriet, tve parganas (Asammagar ami Xidhpar) 
ISO 
in Etali dUtriett tli7»« parganu (Bhogaan, B«var axtd 
All]?ay Pattl) in Mainpuri district and tliraa pargaaaa 
(Pahara, Eampil and Saarildn) in FarruKhabad diatzlot 
ehov thie crop combination ragion. 
Fig» 87 ehova that the ten crop combination 
region in t96l has oonsiderabljr shrank and ie confined 
to only two parganas (Hathras and Sappal) in the Aligarh 
district , tvo parganas (Bevar and Alipa Patti) in the 
Hainpaxi dietfiot and tvo parganas (Pahara and Sanrikh) 
in the FarroMiabad district. Wheat dominates almost 
in a l l the combination re^otsA* 
PABS I I I 
CBA?fXB TIX 
JmoA Vm% pattern in eOana-Twnma Boab ha* «ToXT«d 
within tli« 9nrirommk%tX fy«tt«iifork in lAiitih gaogvasbieal 
tu&tcopm l i t e laadfofs* so i l and oXisata hava pXayad tha 
baaie voXa* 
Vliathar a Xaad ircmXd l»a trndar agzieultural izaa or 
not ie i& the tirat pXa«e a funotion of antiroosairlaX 
faotors aa aXaborated ixi the opanniag ahaptera on piiyaioaX 
aettingy Ziandf on&at d]rai&age« oXinate and other f aotoxe 
naxely aooio-^oonoaie operate to finaXXy detemiae the 
iwaA uae* 
fhe fact that the region ia a vaat aXXwriaX pXain 
with a ireiar gentXe aXope frox north to a oath in Upper Soah 
and nerthveat to aouthoaat in the Xever 9eah» veXX drained 
hjr ttaaca and Taanaa rlTar ar*tMiB with naaeretta ttihatariea 
nakea far aa ideaX aettiac far agrieaXtaraX aetiwitiea 
in theae pXaiaa* 
§aiWa->TaMBBa riwera and their nnaereaa trihatariea 
n«Mldr SeXaait Baih •aaga* KaXi Iadi» Zaam» Veen and 
Panda of Oaaca Xiwer aad Hindan« Pat IaXa» Ian Vadi, Bind* 
eatahnent aveaa are a aearae «f irricatt«i and henee 
atahiXiae the aifiomXtitfnl aativitj* 
20. 
JmaA t9xmmti»n» im tli« i«if»«Ia«iBa Bomb i» «ft0%li«r 
•l«B«Bfe iia«h hM a fOoA 4«al of iMMlac on tho land uso 
and sgilottituxKl pottofft of tii« ftvoft* 7boi« MTO tliroo 
woll dofiiioA rogloao la tlio Bo»V— tho SIVAUIC hi l lo •»& 
•ubHMntano rogiost tho Blumgar or upland plain rogloni and 
tho Khaftar or lowlanA rogion. 
Sio first ragloa of Slwallk hlXla and aub-^ostaaa 
f onDatloas la ehnraotarload h$ a hil ly and brokan aurfaea 
viiara eoaaonal rlvare bring a graat anoiast of vatar dmr&ng 
rainy aaaaon. Surfaoa natara of thla araa togathar with 
till^ar rainfall and praaanea of nanaroas vatar eooroaa 
make i t a natural plaoa for foraata until tba prmumm on 
land laad to Ita daforaatatlon and ita tranafoxvatlon to 
agricultural land* 
ara nfmotonoaaljr laval axaapt aliara tbair nonotony ia 
intarxuptad bgr longitudinal intazf linraa aanad by nunareua 
rivara and bgr aoaa dapxaaaiona aal aandy ildgaa or Wasam* 
Bhaagar ara antanaiva and aovar about 90 par aant of 
Saab aarfaaa* Hiia araa ia auaaaptibla to araaion* Saniar 
and SaUaa and alkaliaa pntabaa abaraatarlaa Bhangar 
fomatifin* aungar ara tba aain agxleultural laada. 
Ibiadar ragion aanprlaaa tba lovlaada aliiab run along 
riiraiat piinarily along Qang and Taanna and uaually aonaiata 
af ailt» aand tmA alay abiab ara braui^ M by rivara fVMi 
O n -^  
lilgli-lyiag plaijis* fh« Xov^lyiiig aatur* and tti* a«sxB«is 
*• s iv«» a»k« Khadar afttnmtad vitli vatar j^artlaularly 
dwriag raiaar aaaaaa* fhia laads to aalitia anaxitatatlffia 
of laod aiurfaoo* In Shodai* vaigr xoatTiotad arta i s 
uBdar agvioiiltiura* 
Aa a eoaaafoanoa of thaaa diffaz«iitl«tioiia in land 
fomatioiia land ^m* and agilenXtanO. pattazna are affaetad* 
Soile of t!io aang»»7aittina Ooab diffar ocm0id«val>3y 
and thair sola in datasninlSK t2ia laad uaa aad agzlosiltiiral 
pattam la QOlta notioaaibXo* Soils of Khadar and Bhanear 
diffaar betvaon thanaalvee* Ktiadar oonaiata of ooaxea gnereX 
naar hiXla^ of aand and sandy olagr along rivar oooxaaat 
and of fina at It in lavdl parts* Oftan thara are poorly 
drained yiltoXtSb. reaalt in foz«ation of a tMn salt orost on 
Bttrfaee» water logging aad floods are not uaeoaaon* Shus 
agriei&Xtttral asti'vitgr i s restrioted* Qn3y in plasea irtiare 
saadr soil has an appraeiable aixtare of loaa aad viiere 
i t ia free from aalt wwiustatimi asd flooda liiat aeils 
are produetive and are uadar agriaaltara. 
Bhaagar aeils are exteasiire aad vaiied. fiark leaay 
eeils ihere tbey are thia are severed V giasess aad slirate* 
vliere ttese soils are deep tliaar are veiy predaatiire aad 
aappert a variety of food and aasli sreps liks vi^aty iMtrleyt 
aaiaa, aiUeta, rise* groaad ant end aagavsans. 
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SaaAj ^o«» sra tnothcr tgrP« of so i l foimA tn 
Bhaagar r«glon« 8ueh soi ls « • lili^ly porous sa4 bssr « 
thlxtt^ appssraass Wt vith Irrieatioa tao i l l t l t s avmilabla 
turn into preAuetiTS lands* Shis soils ars oftsa ftsfsoisnt 
in oygaaio nattsr a&A in aiasral natrionts* $liis vavisty 
of so i l rssults in a ooltlTation of variety of orops* 
Coarss graifiS on poor soils iihils niioatf barlsjTf sugareaas 
and rios on bsttsr soils* 
Itoaaiar soils (fiatiyftr) i s aaothsr variety of soi ls 
in Bhsagar region and vith their poor vater holding eapaei^ 
and aoidio reaotions they are ooxaaonly soitahle for 
agrioultiare and vhere thi^ are under ooltivation ooazse 
grains like ^omatf hajim* saise and m^aof grow* Iheat and 
harley are grom shore irrigation faeil it iee are available* 
Clayey loan is yet another type of so i l in Bhaagar 
regimi* fhese soi ls hare the tendaney to heeone hard »A 
eoapaet and yield te ploagh vith diffieitlty* la these 
so i l s sagareane* iiheat« gr«i «id aaise are generally 
groan* 
An interesting thing i s the leeatiea of the f ihlA 
vith respset te viUege settlteaent vhiidn affests the ferti l i ty 
of soil and in tarn the ereppiag pattern* Fields in the 
•ieinity of the settleaent reeeiTO nsre hnnan eauireta and 
reeeiTO more aaaares heeaose their neaisess dees net involve 
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•«>tftg«» liliiU th* timlAm K/hivh mm further ttirasr ^ tyem tlit 
••ttl«B«it iiiTolT« euftag* of ttaoBmr** «Bd 4o ftot v«eolv« 
hmmtk •ZQMts. ItaA* vliioli •? • a«ar art lirruiably imd«r 
ftgxlcaXtuml uits sad the erop0 vlileb «r« gtntrsXljr groim 
i& th«0« fi«ia* AM wh«at» ii«ls«» bsrXtyt and oi l eoada ato*. 
caiaaleal eoapoaitioa of aoiXa playa a aigBifieaat 
role in datazvinlng the land laaa pattam* Oanga-'TaBRma Doab 
hao remt traota of aalina and aHatlina eoila i^ava poor 
drainage leade to eneruatation of salt on surfaoe* fhesa 
aoila are rendered lanfit for otiltiTation« 
It can nov be aald about eoila that thay have a 
direot inf Ittenoe in detemining the l«»d uaea and the 
cropping pattern* 
the role of eliaate in influeneing the l«id uae «id 
cropping pattern ia too irell knoim* It pla^ r^  * aignifiaaat 
role in the fioab region alao» The three aeaaona of ldeab->» 
the eold (Ke<feaber»febryiaxar} vith oeoeaienal raint the hot 
eeea«i (Nareh»«» Mid #ane) vith ftj l i t t l e or no mini and 
the J rainy aeaeoa (Kid J^ue» Ootober) vith heavy rmlB> 
bring their influenoe to bear upon the oroiyiag pattern of 
Saab. In vintera rabi oropa maiMlj vheatf barleyt gran 
peei eta*, are grovn* In rainy aeaaon Iharit oropa* naiae 
nilleta» f odder erepa, Sagareane eto* are grovn. In hot 
eeaaen generall/ eeaing daea net take plaee* 
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Amongst eliafttie •l«»«»tB, r>lafall has a 
pvoxLomfA infXutne* on th« eroppiiig pattern* X& tli« 
XJppvr X>ot3b iih«r« tiwrt S.e hi^^ar x«lafiiUL •asa^nuM 
cultivation foilowtd hy rioa i& soaa diatxlot pradmisata* 
Zn the aiddla Xk)ab i&«s« rainfall ie lovar augarottna and 
riea oultivation givea way to i&eat» bar lay # gran and 
foddar oropa* ^ain tha inflaanee of rainfall ie reflaotad 
in Hiio prapondaranea of rico oultiTation in tlia lovar Doa1»« 
lendfoms* drainaga* ooil« eliaata ara tha baaia 
an'Tironaantal faetora libtth acHoatlaa aaparataly and aoaatJ^ na 
in togathameaa dataxsina tha land vmrnt in tha Soab 
ragian« 
Tba f oar eatagoriaa of land ixaaa i^eb hava ba«i 
atudiad ara land not availabla for eoltlTation* Othar anaa3t-
miomltiTabla laada axolnding fallovt fallow laada md nat aowa 
araa* fbora ara oarlain tronda ihioii ara notiead in tha 
f i f ty yaar^tina apan "Cal^watad land" ranaiaa tka aajor 
land aaa fraa 1911 ta 19i1* ItKla ia fgllowod by tba 
*i«ad aal availabla far aaltiTatiaa* wMoli rwaain tka aaaond 
Major land vm9 tliraofliaiit tlM pariad andar rariaw* AM 
atbar twa aatagariaa bava imtar aliangad tbair poaitian 
wlULla *atbar anaiiltarabla land' aaaapy tha tbird plaaa. 
Aaotliar trand ia tbat abaagaa ia tba aaraaco of 
tba faar aatacariaa liava takaa plaaa tF9m If 11 ta 19^1. 
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III o«t«g0igr *XigtiA aot avmili^l* for oultivatioa* tSi« 
aert««« has fluatoatad batii««i 2.2 vllUon «nA 2*6 MlXllaii 
adrtfl* fht itago of fluetiaatiflsi la not froat ana tboifo 
lo BO eonolotont tfoad of oliaaco* fhoro hwA booa iaozoaoo 
t i l l 1951 a&a tliOA dtoMooo for two doeaAoe and aKala an 
Inoroaio in 196f* 
*Otli«r oneuXtiirablo land azoXaiiag faJilov^ alioiia 
a ooaaidorabXo rai^o of fXaotaation in aoroagot irit^ .oli 
fluotuatod l>etvto& 0.99 to i*l& mtXHmk aoroo* itoothar 
tiling aboat i t i s that aftor 19?t aeroago undor tliia 
oatogosy ia atoaftily doolining* 
*fallovIanda* ahov a gxaat rang* of fXuotaation 
in i ^ aoxoago* Zt liaa flaotuatod batvaon 0*48 to 1 , 0 
a i l l ioa aoaraaa. Anothar tHing notlaaa^la ia that from 1921 
araa imdar faXlov Xaada had haan daaraaaiag until 1951 
aftar ahitii thara vao a aligltl iaoraaaa* 
Vat aoan Araa ahewa a vafy graat ranga of flaataatiQn« 
Zi flaataatad hatvaaa 6*40 to 10*52 • lUiaa aara^« Kara 
aigaifiaaat ia tha faat that fraa 1921 sat aoim araaa ha* 
haMi oanaiatantljr iaaraaaing vith tha raoult that i t* 
proportion in tha total araa of fioah inoroapad froai ovor 
d1 par aont to ovor 71 par oant* 
•raally apaakiag i t ia notiaod that tmB part* of 
Poah ara Taigr atahla alwia ahwga daa* aat taka plaiaa a«d 
land aadar tha faar •atagoztoa rasain* tha •••* thriighaat 
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fifty x««i«« SoM parts of Peab AM BOdtrnttSgr stAbl* 
vhmT9 otOjr la 4HM or tiio d«««A«« aortac* uador rt»p*«tlvt 
oat«8on«» ehango* 
SoBW parti of Doab ar» onatablo i^oro in throo 
Aeei&aes mfg,9 ohaagod* Bow Mmas aro •mxy tmstablo 
i^oro four or fivo timm aeroag* dhangod* 13io olumgOi 
hovoYort dooa not show may dofiaito trond of inertaao or 
doer»«io owr tlao aorlos* Soaifttao aeroago Bay fa l l at 
othor It Bay Ineraaaa aad a«ai]i i t nii^t daortaao* 
•^ She ohanga has batn istiadiad aaparataljr Mvr aaeh 
Of the fOQjr major land naa ^pse e«g« • land not availahla 
for oultiirati(m» othor imeultuimhlo laBd»» fallev lands« 
land midsr nat aovn arsft* Bafih of thasa f oar typas hava 
haan dividad into foor oata«9riss a«g«9 land not availahla 
for omtiTatiOB i s dividad i»to foar satasoriss* 
i ) ^mv this land ass oaanigr fwy snail psrsantass of 
total aaraaga (tO par aant)| ( i i ) i*ara this laid aoanpias 
snail pareantata (10 par aant)t ( i i i ) ihava thia land 
oaanpiaa larga paraantafa (30 P«r aant)» and (ir) liiara 
this land eaanpias mttf Isffs parasntsfs (40 par aant Mid 
ovar) • B«luiviattr of aaah af thsaa fanr aatagarlss ghan 
tahan tifathar ahav tlMt thasa arass ihiah hnta a snail 
and Tas7 anall paraantafa of land nndar raspaatiTa aatagorlaa 
ara nara nnstahla and ahmga th^r asraaca nara sf tan than 
thasa ahiah hnva lasis and v#sy lasia parswitsfS 9t total 
aaraaga nndar raspastiva antsc^i^** 
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of orops. A Irnis* mtabtr of ovops «v« matiirmtoA ia tlm 
Oaagfr^ Tatttaft Bo»1». Pnodoetloift and «ey«a«« of «hM« ereps 
h«0 h9mx ohaaglBg ftoa 4«e«A« to dteaAt* Siio has x«aiiltod 
in ehengoa in tSia raaklng of oxoptf AopondiBg upon tha 
percantaeo of lanA miAar aaOh crop to l&e total Imrvaated 
cropland* Tbaxa art orops itiiel) oeoupgr fixvt rank» thoaa 
wMoh ooottpy saoond rank and lastly tlioea i^dcli oooiipy tiaird 
rank* 
Banks of thaaa eropa -varsr in tins and spaoa* 
A orop nhiQ i^ oooiipiaa first rank in tippar Boaib* for as^aspla 
may ooonj^ a aaoond or tMrd rank slsairtisra* fhs ranks 
also vaxy vitli ties* Ofv f ifty yaar pariod ranka lunra ba«i 
going up and dovn* 
first rank arops in 1911 wv% i^aat barlay-paas 
aizad* lisjr^azliar sixad and Jovar»axliar sixad* fhis 
rankii^ paisistad in tha nsst dasada witk only a Taxy 
alifbt akanga* 
In tka naxt daaada i«a*, 1951 liaa asarfsd as a 
f irst rank arap in SSM diatriata aM Mu l^ayPMis sisad 
vaa ssplasad with barlay shsst aa first rank arap astandad 
in aoM diatriata* 
1941 aaw furthar axt«asion of vkast aa first rank 
orop in araaa of 1>arlay paas sixsd* Araa nndtr riaa also 
aztandad and 4««arH»liar nixsd alao inaraasad i t s sstasta* 
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Za 1991 sad 1961 a sigaifiean^ tliiag va« tliat 
•agaroaaa ean0lat«atljr «ain«d potltloB as f izat vank 
ovopt &t tlBM irapXaoiag lAkaat* XKurlag this p«rioA 
&aa1>ar of pargaaaB (aainly In tha Uppsr Doab) with sugaveaaa 
as f irst rank crops doablad* Foddar eiops* vbeat-graa 
Qtizadt jovaz^balxa mixed mth axhar and oaies also appeared 
as first ra&k crops ia 1^1 la varioiui parts of the regions 
under stvidy* 
First ranking crops ttsoB have bem coming in and 
going out of the oategorr from decade to decade and that 
lather crops lihioh were not in this category in eariier 
decades figore in later decades* 
Second ranking crops hroadSjr speakingt do not 
exhibit a clear cot distrilmtioBal pattexn and areas under 
then are rather patchy. Second rank crops include wheatt 
harlegrYpeaSt sugareanst riee^hajraf axhar» Jovart aaiset 
gran and foddar* 
Zn 1911 i^eat i s a second rank crop in a large nmher 
of pargaaas feUoved by barlegr* peaSf sugareane* rieCi 
maiBe etc* Xa 1921 barley^peas aixed increased i t s spread 
while in 1991 aaiset foddarp sugareaact riee etc* iaereased 
their area as seeend rankiag crepe* Xn 1941 sogareaae as 
seeead rank ercp further extended areaUy* In 1951 vheat 
vhlA had been replaced as a seeend raak eiep in aaagr 
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9arc«Mi0 lA tmrXl^ r two 4«««A«i acaia •B«xt«A •• ••«oiid 
rank «rop in th««« anft otb«r pasigtnaii «li«at forthar 
inprovad i t s poiition in 1961 MplmeS^g toddar* augaretB* 
and sais«» l^ ajra ate. 
SiiBllar Oliangaa hava baan notload in thivd ra&lcing 
oropa* ¥baat doav not tlgora nueh as a ttiizd rank crop* 
In thi8 rank aze ooaxaa grains f augamana and riea* 
Stigareana t l ia t appaaza aa third rank erap but Xatar 
appiraeiataa ita position to f irst rank« 
fhs total olianga in tba aoraaga of abova oropa 
takan as a i&ola shoaa tliat tliars asa two tsrpea of 
oiropland tuia pattams* onat ahara tha pattazn ia atabla 
and doaa |iot iriald to aignifieant oliangas» and aaaond 
vhara tlia pattaxn ia dyaasie* 
Bataaan 1911*1921 larga araaa in Deab raaainad 
atabXa and h9r9 tha total TOlaaa af ahaaga in arep aaraaga 
was saall. M^wwr tka aaat diatiftBt ataxia araa vai 
tha om» aaapriaiag af Sahavaapar* Mmaaffanagar and Kaaiat 
diatiiata of Vppar Saah* iraas ahiah vara dyaaaia in 
thia daoada vara Balaadshahr diatriet (T^ ppar Soak)» JHali» 
Hathara* Agrat Malapuvi parta af farraMiakad and Blavah 
diatrieta af aiddla Soak. Soring tha aaxt daaada (1921*31) 
tha position raaainad alaeat aaflthsagad* 
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ZA 195t«i41 th«i« WW •i;9«iuil«[i of art* isi tli« 
e«t«goxar 4r(u»lo la tli« dS«ti?iot» of SahuMOftpiur and Mooxut 
of Uppor Soft1»t Rainporl of aldAlo Do«l»y ratohpor OBA 
AXXaliabad dlotyioto of LOWOF Poab* Slio root of IDoa^  oltovod 
otobiXi^ In tbio doowlo* Xa I94f«*91 dyiuAio ofooo ocntfttotod 
1»iit siaizi in t99l«6l they oxpandod in Uppor and BdddXo Doab* 
fho diotfllmtio&aX pattoxn show that noit of tho 
tftahlo avoao avo largoljr In aiiddXo and lovor l>oab» idillo 
most of tho damoBlo or imotablo areas l i s largo3^ in 
Uppor SoaK 
An laportant aspoot of tlile study Is Ist findiair 
orop oowbiaatloa roglons* It Is found that thoro i s a 
oortaia aseooiation batnotsi orops and oortain orops ^ 
togothor* Siis asseeiatioti of orops with OAO a&othor i s 
not randoa and ar^itrarjT hat noil oonooifod and doUhorato 
aad i s i» rospoflss to s]i^r«nssntal fastors aassly topograiliiot 
oda|iU.et hydrolofioa}. md olimitio oa tho oao hand and 
Booio-ooeaoaio fsotors oa tho othor hand, tho iatorplaar of 
thoso faotors dotoxaiAis tho orop ooahiaatioa rosions ovor 
tho Oaafa^Tamaa fioah* 
SMrt art in this rofion throo orop ooAhiaatioa 
rocisss* four orop rofions «oi«t apto ton orop oosihiaatiwi 
rogiiBS* throo orop ooahiaatioa is leeatod in tho »ahax«apar» 
Hasaffa«Mcar sad Koosm disttiots of Oppor Boab. 1 1 ^ 
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mrolred in title ooa1»iaatlo& !••»» any thrtt of th«M 
eiof« 6«»bi&« t0g»-^«v to Bftkt -^ i3r«« emp c&albxnt^tmi 
rtgloB* Sug«rean« tnt*!* this ootbliiAtloii Xat« in tha 
agrioultiural seeii* firoa 1941 oaviuFd* 
Four ezop ooabinatlcm zvgloas occur in t2ie crpfcr 
Qanga«Taani»a Boab in Saharvafor and Koaaffaanui^ ar distrdyets* 
thia oenMnation faglon ia aoaxvaly aa«n in middla Qai^ ap* 
Tasuna Doab tmt ia aatai in ioiar Qanga^ Iaisitna Boab in 
Eanpnr and Fatahpar di«txlota« In four crop coai]>inatien 
yhaat oocapiae a doodjiant poaition in t7ppar and aiddle 
Poab iiliila 14 iovar Boab baiOay^paaa oizad and bis ni l l«t -
arhar (pigaon paae) miZ9€ pradoadaata* B^^ 1921 as^n iindar 
tbla oenblnation abrinka gx*itljr and i t diaappaaiad from 
many pavganaa* Hovavar* during 1991 mnd 1941 axaa nndar 
i t eanaidaxmbly ineraasad pai^iaularly in 0ppar fioab Mgian* 
igain in 1951 i t a araa daexaaaad bnt axpandad in tba 
anoaaadinc daaada« Crapa InvoiTad in ttmt arap aambination 
ara idMAt^  foddart angaaraMftO, riaa» barlaypaaa mixadt 
aillata» big milXata» gMa* ttaat oaampiam tba damimant 
poaitiam for moat of tima and for moat ef tba aroa but 
otbar aropn alaa gain pradaadnant poaition in noma roum 
and in soma parta* 
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7lT« erop eoiriiitiatloB i^gion i s l«rg«lar ooaetntrmttd 
la Kuisffaamasftir Alttjdot of tbt Upptr Soail^  md in patehM 
in Salummpar and HMmt distile'ta* In aiddl* Doitb i t i s 
found in Agrft diitzlot* It i s altogtthor alMiiig in 
lovor Doab» 
In tho ttozt dooado i,o*t 1921 tho oarXior 
dlBtxlbational pattoxn persists isLth SOBS Inevsass in arsa 
in uppsr and aiddls l9oab« In 19?t sarsa itndsr fivs ozups 
vas substantially rsduosd partiotalarly in Saliaranpar* 
In I94f area under tMe oombination onoe again inorsassd 
in Upper Qoab. 
Hire crop oonbination eensists of angr five erops 
from aatoni^ t lAieat, rioe» grsm* aaise» barlsar* siigaroane» 
pi^on pea millets, barlej*peas aisEed, balmsh nille-to-* 
pigeon peas aized. fhere i s a oertain regi<mal speoialisition 
in five crop oembiaation* In the upper and aiddle Seab 
vheat oeeupies the first plaee in most of tbe paf«anas and 
OTsr »ost Of the tlae foUoved bgr sugafoaae and foddar ereps 
vhereas in lover fioab barleypt** aized •iXlets«*pi<eon peas 
nixed take the leading position* fiiee also holds first 
plaee but in fev parganas onlor* 
Sis erop eeabinatiea in 1911 nhere eheat i s the 
leading step with other erepe like feddart sugarsane* rise, 
gram* barlsj, bulfush s l l l s t , buliush niUet^pigeoa peas 
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BiacA^ t m«is« amA irh«««<*>«v«K nljc«d» wA Ki4dX« and «pp«i> 
Poab vh«rt instead of «li«at lnf«fior 0«i««ls «ta»d fix«^« 
Shla pftttam pznTail trvT r«tt of Mm t int porioA vlth 
ehaogts in *f«A horo and thart and vitb ohangaa in Hia 
ralatife Ijipertaaoa of oropa. Ootton antara thla 
oombinatloa for tba firat tima in 1921» Vhaat thou^ It 
ranaiiui ae firat crop la nost of thla raglon and ovar 
ffiOfit of tlma intarcOiaiiga Its poaltloa vlth 8U£areaiia» 
f oddar osop asd rioa 1& aoma awaa and 1& ao»a yaaxa^ 
Savan ovop ooBblnatlon la baaad m. idiaatt i&oat-* 
gran Bdxad» barlay^paaa mlacadt Mg isll.la|Kpl£:ooB paa0 alxad» 
grafflf foddar oropa a&d i&alaa. lAiaat oeoupias flrat plaoa 
In aoet of tha aavan orop oosM&atioiit glvlsg ita pXaeo 
to augarocaaa in aona pargaaat* Savm orop aott1}liiatlo!i 
Uka aarliar ecmblBatlona la markad by axaal and taapoxal 
ebaagaa with no algdflaaBt dapartuva from 1911 pattam. 
l l l^t crop aoabliiatlaa raclaa oeeura la uppay aad 
alddia Soab Imt la abaant In lavar Bo^ In 1911* fiovaTar 
In 1921 lovar Daab also tmtm Im Ita aablt* Vkaat vanalaa 
tha dOBlnant arop of tba acnblnatlaB. Oattan appaara In 
thin aanblnatlen far tha flrat tina la 1941 and again 
dlaappanm In nnbaa^iant da«adaa« Sn^aMaaa vhlaii wtm 
nnlapartaat and ntglaatad In thla aanblaatlon aaaf«aa as 
a aajar aa«panant of alfht arap aaablaatlan partlattlarljr 
In Vppar fioab* 
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Hiii« orof ecmMimtioii mgX&n in 1^ 11 wrnft l«xg«3jr 
ooiio«&txftt«d in middl* t)6elb ^th 9«t<^ oeeuiranet i s 
Upptr BoaK I t ie altogttbtr al»«&t la lo«•1^ l}Oid»« Vhtat 
t}«ing t&e dciitiiia»l i»«>^ « In 1^ « aulMi^ qiiiiit d«e)iA«8 Xmmv 
tkiwSb also laagin to «hov sina orop eoBliiiiatioii ragion* 
Bxeapt for 1921 vlieat i s ^e doalaaat eenpoBifAt of t^ia 
oombiaatioi&t Anotliar tvaaS aboat this evop oombination 
ie tiiat aspea vm&%r i t Iceapa os deereaaiag froa t941 oavaria 
maaaiag t2iafat»3r '^at niaa eirop e<aal»iKiation ia going oat of 
favoor of f&m»vBm 
fan ejfop o^ailiiaation rtgiosa in f9l1 oooupiad a 
aaaXl araa onl^ and in tipper and middie Boab* iluiat and 
barl«jr*p«aa nixad vaira ^ a dosiinant os^pa of thia 
eoabinatic«i« In 1921 airaaa laadar i t daeivaaad appraeiabl^ 
and Afvathmt saduotion oeoairad in 1961* 
Crop eonbinatiott xagiona in ganaial a&oir that 
larga arop eoaMnatiena att«li aa tan and aiaa erap 
eonbinationa ara loaiag in avaa and lianea in inpovtanaa* 
Food oyopa ara nox« niantr«iiia in ii^999 aoiibination tlian 
eaah aiapa and aliaat anoogit food axepa deainata tha 
aa^a* inoiigat eaah erepa aagaraana ataria aataviag tlia 
aonbi»ati«&a from 1941* niia vaa tha pariod idiam aagar 
iadaatiy got tairif pretaatian^ tarrif en tiwap inpaitad 
aagar vaa niaad to auoii a laral tliat tha diffaranaa 
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%•%«••& th« prlet of InAlan «»d iapertoA su^ar wui adt 
i&iiiOli, laxga m w ^ r of ftetoxios in Uttar PymAoah wont into 
proauetlOB* Anothor foatiuro of erop eomMsAtloii xogioiui 
is th» ouXtivatioa of foddar oropo partioularl^ in 
Upper Doab* Bapid axtd phonosonal gxovth of urban eontraa 
in this region of India and its <vioinl1grf as ft zasolt 
of immigrant in post indapandenoe period and grovtli as 
a result of resurgenee of eoonosyr in f^a India* created 
a great maxlEet vaa oreatad for dairy produota* Benee 
f oddar oi2ltiTation* 
Mother feature of crop combination region is 
that Upper Ooab generally goes in for vheatt atagareane* 
rice and foddar while lover l^ab generally goes for 
inferior and eoarae grains • 
On the bases of ths preceding study of Doab certain 
augtestl«& vhioh Hill inproipe the agricultural situation 
can be Bade* 
Tariotts types of uses to vhioh land is put sad in 
partioular agricultural use which is the najer use of l«id» 
make it iaperatlTe that a long range land policy should be 
evelTed • a policy based en the ezperisnce ever time series 
and esperieace vwr space* It should be a policy that Cheuld 
ererleek secteral iaterests and short t e n gains* It shculd 
be a aational policy vhich ahould cnTisags the health of the 
enflrewsent and v a n being cf -ttie people* 
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fh* trends in lioid a«« 1» that aovt ABA nor* 
land 10 baiag brought under th« pXoa|^ « nor* for«»t land* 
pastnra and graaiag land i» halag depilvad of i t s 
•#«etatiT« eovart >^^ U^uad ie ooolag indlaerlainatalor 
undar Industrie and larhan afitlTltlMi* 7har« la <mt throat 
ooapatltlon hatvaan various uaos hasod on the idilna of 
Individuals t organlsatloiui and on Tagailes of marfcat deaands 
vlth hardljir eir»r» any regard to aeologloftl and anvlroni&entaX 
faotorSf and without due regard to overall regional and 
national interests. 
.Another trend la that irifti ^m rise of te^mologloal 
and soientifio level of developiient» those lands idiioh vera 
oonsldered useless are being reolaiaed and being brought 
under agtioulturet soils i^ieh were eonsidered unfit are 
enri^ied and are ploughed* 
for defense parpesest far reereatienal piirpesea« fef 
fiatlMial Parka and aanatuarlea are developing and will 
develop further* 
All theae featurea aaJce i t inevitable that a land 
poliay ahould be evolved giviac a balaaeed eptlMua and 
multiple usss of land in the best seolagieal aatienal 
and regional interests* 
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Pvte«ding study vwmXm th* 0itu«tioii that has 
1»««n obtained duxliig tlia fifty jraara parlod* It a34io 
ahowa that thtrt art poaaihiXitiaa to ImpxoTt tha Ofoppinff 
pattaxxuBf If auitahllitjr of aoil and olimatio eondlticsa 
art ftiXly takan into oon8idaratlo&« Othar faollitiaa Xlka 
that of iiTigatioiif of aaehaniaatioii partloolarly ttsa of 
traetor a&d uae of fartULiaar ato* i f made aTtttlabXa oan 
go Xoag vay in iBproTiog tha Xa&d uaa and oioppiag pattama* 
& Xt has haea vaaXiaad that tha praaauoa of saXixia 
aaXts Sm ooiX affaots tha erftppiag pattam in tha vegima 
to a eonaidarahXa azta&t* If aoae stops are takan to grov 
Xagoniimui oropSf fhasa orops thaii» vlXX haXp in 
nautraXisiag tha saXts and in tha reeaparation of aoiX 
fartility* In viav of tha yaatnaaa of aXkaXina araaSf aM 
tha great inveat«eat in taraa of aonay and tima» indlTlduaX 
faznsra and Xand holdara art not aathiuiiastie in reoXaioing 
amah Xaada« BaeXaaati^ work, therefore, aheuXd be 
aadertakan ^ the 6aTai«aent agaaaiea* 
fhe atttdj farther raTeals that en the aediiui 
qttaXitjr Xanda a praatiee of Xeaviag a aansiderabXa Xaad 
aa faXXev in either kharif er in rabi aeaaen vaa eeanen in 
the ear3jr deeadea of the period isiAer atudjr In the later 
period however* oviag to the latest devalap«ent in agriei&XtttraX 
inpata* Xend under faXXev has basn reduaed to a aeaaiderabXe 
extent* It ew farther be redueed« i f aeae iarV nataring 
Xegania«M erepa are raiaed* ^ doing so the fertiXitr 
of the a^X najr aXae be inereatid* 
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^ Another fftotor vMeh x«qair*» SOB* ooaaidtTafti«ii 
i s that «oil0 1& th« catlra region art g«&«i«3.lj d«fiel«nt 
in nltxogan end thai^for* baaidwi applyixig altipogaii through 
ohanical maimras 8QR« 34>e;ui8i&oii8 crops* lAiie^ lastssA of 
dspXetisg ths soll« hslp in Inorsaslag dtrogsii in suffielsat 
Quantity* In addition to this mm tiaspt and I3iain^ia ars 
tlie two important crops* iMch can bo eaXtivatod in aU 
advorsa conditions of so i l and olinate. 0un hemp for szeyBpla 
may te grown oa poor sandy soi l while Cibialttdha has the 
capacity to grov in a l l oonditions of droaefbt* water logging* 
salinity etc* 
In fact the pressure of population on agrietiltural 
land i s increasing wit^ a rapid pace* as a result the land 
holding ha^e heen fragmented and suh^divided* Consetiaently 
the fragmented unec<»omical sise of holdin^^ have brotight 
about fast agricultural deterioration and at the same time 
hare aggrerated pcrerty of the fazmers* another draw bask 
in the MBAll l«id holdimg i s that i t militates against 
the use of farm machinery* and also poses problems in the 
use of draft animals amd etiMr practical operati<ms» 
fhe eamll holdings have another undesirable 
effect on the cropping pattern* It has bean Observed 
that in the are«i of smaller land holdiaga the crops which 
are gvema are infexior* aad a large mumber of crops are 
fic^ ^j 
grown In aAsoelfttloa vlth •Atth ol^tr* In tlits« ol7«iuMit«ne«« 
I t )>«eott«8 dlffieuXt to ontabXlsli nnar vortlraiillo oxoppisg 
pattom. On tho o^or Iwnd tlw nyona of oonpnimtlvoljr 
Xargo land holdings ahoim a aaallar nnnl^ ar of erepa and 
tharafova a apaeialisad orop ragion nagr 1^ aatablialiad» 
whara ampliaala nay ba givan to eoBmarelal and aupax&or ezopa 
Ilka angareanat oi l aaida» vbaat ate* 
/ She vayal finanoing oan alao halp aatting a battar 
cropping pattam In the zagion. Agrieultttrally baoinrazd 
araae ehoald ba givan top priority for tba diatribution 
of long tana oradlts* So that tha amill land holdare 10919 
find apportimitjr to proeara B99Amt aanmrast transporting 
iBplananta (bnllook carta)« panping aata ato* 
(^ $he stroetara of cropping pattama in tha countxy 
in ganaral and in Qanga»Tanuna Scab in partieolar ia baaad 
on adopting a trial and arror mathodat and h«ioa nnaoiantifio* 
In tha praaant aat of fhyaloal mA eultnral anTiron»antt 
aoaa auitabla araaa for eoltivation of raaonaratiTa orepa 
eould ba azplorad* B99Xi%* a aaltipla eroppiag ayatan 
ttndar propar goldaaaa of agrleultara axparta can ba adoptad* 
At laaat four eropa aaeh aa «lkaat» aoong* aaiaa and 
potato etn ba grom in a year fran ana fiald. Althoagh 
tha watipla eroppiag ayetaa ia axhaaativa* propar vatariagt 
and aanurlng can aaka i t paaaibla* 
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I t nay be eozioXttd«d trtm tlie study of «haiig«0 
inthe ezosping pattern amd land atiXisation in 6anea<» 
Camilla Doab that tbara la a noed to raoxlaiit tba cropping 
pattam viiieh i s baaad on tiia unaoiontlfle praetlete* 
In the reoant yaaze agrleaXtoral aoiantlsta have contributed 
mudi in tMe fieid and the use of favtllieaze« peatioidos 
and higlti yia3ld <9&riati08 la inoraaaing dacada after daoadaet 
at the same tisa tbe ida& of sultipla cropping and crop 
rotation i s gaining ground* 
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